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Electric Lighting. —X XX. | 


THE JAMIN CANDLE. 


will be attrae’ed to the left and the carbon c' to the right 
and the arc a, instead of passing in astraight line between 
the tips, will be pulled upward and form an arch. 


| 


| the plane of the coil B B B, and can therefore move the 
carbon a into contact with the carbon b. or away from it, 
/according to the case. The current passes through the 


At the time the Jablochkoff Company came into exist-| Fig. 95 shows an early form of the Jamin candle, the | coil B B Bon its way to the candles, the three carbons 


ence M. Jamin, professor at the Sorbonne, Paris, was re-| 
tained as consulting electrician by the company. He sub-| 
sequently severed his connection with it, in order to de- | 
vote himself exclusively to the study of improvements on | 
the Jablochkoff candle. Like many others, he deprecated | 
the use of the colombin, and his experiments were made | 
with carbons separated by an air space only, as in the 
Wilde candle. In Mr. Jamin’s opinion, one great disad-| 
vantage of the Jablochkoff candle was the projection of | 
its light upward, as in nearly all cases it is desirable that | 
it be directed downward. It was considered an objection | 
that when used in street lighting this candle lights the at- 
mosphere rather than the greund. Nevertheless, it was not | 


construction and operation of which will be readily un- 


derstood. The wire is coiled into a hank, which forms the | 


suspension brackets by which the candle proper is sup- 
ported ; and the ends of the wire also form the connec- 
tions by meansof which it is included in the circuit. In 
some cases the colombin was used and the carbons were 


connected at the tips by the plumbago mixture which com- | 


pleted the circuit in the Jablochkoff candle, but later the 


colombin and fuse were. dispensed with, and the cir- | 
cuits were completed by the carbons coming into contact | 


under the influence of aspring. The attraction caused 
by the current in the surrounding or ‘‘directing” coil, as it is 
called, was sufficient to move the carbons apart and estab- 


aaa being electrically joined together, and likewise the 
three carbons bbb. At the upper portion of the coil 
| BB Ba piece of soft sheet iron C is bent over it, forming 
akind of inverted U magnet, which becomes magnetic 
| under the influence of the current passing in B B B, The 
flat armature D pivoted at one end can move up and down 
in response to the power of the magnet. Each of the arms 
| holding the carbons aa ais connected with this armature 
and controlled by it; when the armature is not attracted 
it falls down by its weight and the carbons move into con- 
|tact, but when it is attracted they move apart. The 
| carbons b bb are held in clips on arms’ which 
‘can also oscillate, but not in the same plane. 


expedient to invert it, as that rendered the light very un- | lish the arc, which was sometimes attracted so quickly and | They tend to move at right angles to the others. A spring 
steady, causing it to flicker incessantly. The heated gases | powerfully by the magnetic reaction between it and the|aormully holis then out of line, as shown by the 


and warmed air around the are tend to rise, and in doing | 
so produce air currents like those that “lick”! 
the flame of a wax candle, and the arc is} 
constantly displaced upward to one side or the other, | 
which renders it unsteady. The same trouble is also} 
common to the Wilde candle; if anything it is still | 
worse, as tha colombin of the Jablochkoff candle, by | 
its incandescence, produces a vapor denser than that! 
resulting from the in candescence and combustion of | 
the carbon alone and not so easily disturbed by air | 
currents as when less dense, as in the Wilde candle. | 
M. Jamin studied various methods by which the arc) 
could be maintained fixedly at the tips of the carbons. 
He accomplished this finally by taking advantage of the 
fact that parallel currents flowing in the same direction 
attract each other, or at least their conductors. We have | 
already seen (in Electric Lighting XXI.) that the arc be- 
haves according to this law, and that an are placed near 
another, or near a conductor carrying a current, will be at- 
tracted when the currents in both parts are flowing in the 
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same direction and repelled when they are flowing in con- 
trary directions. The principle of the Jamin candle dia- 
gramatically represented in Fig. 94 will now be readily 
understood. In this candle the conductor L forms a coil, 
or hank, around the carbons c¢c'. The arrows show that 
the currents in the carbon ¢ and the side 1 of the hank of 
wire are always in the same relative direction, and 
that such is also the case for c' and 2, as well as for b b’ 
anddd', The current being alternate, the direction of 
the arrows would, of course, be reversed during every 
second impulse, but the relative directions of each 
couple would remain the same. It follows from this 
condition that as long as the current passes the carbon ¢ 











Fig. 95. 


coil that it would become arched and break in two, thus 
opening the circuit. 

Fig. 96 shows the latest form of the Jamin candle,which 
embodies some important modifications. The left-hand 
portion of the figure shows the candle, or more properly, 
the ‘‘ burner” in side elevation, and the right-hand por- 
tion shows it in section. The directing coil B BB is in 
the form of a flattened hank wound in a grooved frame of 
thin copper, part of which is shown removed to expose 
the wire. The coil is flat and scarcely thicker than the 
carbons, as shown in the sectional view. This is done in 
order that the light from the candles inside the coil may 
not be too much intercepted, which would give rise to 
undesirable shadows. In each burner there are three sets 
of carbons, though the number is not limited to three, but 
may be varied ‘in an installation as convenience re- 
quires. Only one set of carbons is consumed at a time, and 
the action of transferring the current to the next set is 
automatic, as will be seen presently. 

The carbons are all held in clips on the ends of arms 
supported by a flat platform A of slate, ebonite or other 
insulating material. The arm to which the left-hand car- 
bon a of each set is attached is pivoted so as to oscillate in 


| dotted lines in the sectional view. In this situation the 


‘carbon a would be unable to come into contact with the 
‘carbon b held in this clip ; but when the carbon 6 is put in 
| place a small wire hook is brought around it and fastened at 
| the other end to an arm H, by which the carbon b is thus 
| held in linein opposition to the spring. On passing the 
| current, the armature is attracted, the carbons are sepa- 
‘rated and the arc is established. Now, if the carbons 
| were all of equal length, each set would become separated 
|at the same instant, consequently the current would be 
divided equally between the three sets. In practice, the 
sets of carbon are made of unequal length, therefore, only 
the longest set comes into contact, and at that set the arc 
| is first established. When this set is almost consumed and 
| the candle has burned down almost to the clips holding 
| the carbons, the small wire hook which holds the arm of 
the carbon 6b in place is fused by the heat of the arc. 
| Under the influence of the spripg the carbon holder flies 
| out of position ; and as the contact cannot be re-established 

between it and its mate, the armature D falJs down further 
}and the next set of carbons is brought into play. After 
|this the action proceeds as before. The course of the 
current through the coils B B B and the carbons of the first 
|set is shown by arrows, and is precisely the same as 
| shown in Fig. 93. 

It will be understuvod that the are would be attracted 
and caused to bulge downward in this case, and on this 
| attraction M. Jamin depends to counteract any tendency 
of the heated gases to push the flame upward on either 
side, and to make the stability and fixedness of the arc 
| greater. At first Jamin used only six coils of: wire in the 
| coil B B B, but finding the magnetic attraction on the are 
| insufficient, he gradually increased the number of turns 
| to 40, 
| Contrasted from a mechanical point of view with the 
| Jablochkoff, the Jamin candle presents several points of 
| superiority. First, while in the Jablochkoff candle it is 
necessary to have a separate leading wire for each candle 
used, the Jamin necessitates only one circuit for all the 
candles in the same burner. Secondly, in the Jamin can- 
‘dle no switch is required to transfer the current from one 
candle to another, because this is done automatically. We 
have also the advantage that obtains in the Wilde candle, 
viz., that if interruptions occur during use, each candle 
will relight itself automatically and thus be completely 
burned. The light is also free from the play of colors no- 
ticeable in the Jablochkoff candle, and it also has the great 
advantage that it can be burned inverted as well as the 
other way. M. Jamin at one time tried the use of a mech- 
anism intended to make the carbons follow synchronously 
by slight movements the undulations of the current, with 
the expectation of utilizing the latter to better advantage, 
but the idea did not prove practicable, and the mechanism 
produced such a disagreeable vibratory noise that its use 
was abandoned. 

Strange as it may seem, this candle has not proved so 
successful in practice as the Jablochkoff. It presents 
several points in which it appears to be inferior to that, 
and these have been the main reasons why it has failed to 
become adopted very extensively in electric light instal- 
lations, Though the candles will burn inverted, yet their 
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light is not as steady as that of the Jablochkoff, and this 
appears to be due to the absence of the colombin. While 
the use of the colombin is attended with the great dis- 
advantage of producing colored rays, yet there are un- 
doubted advantages incident to its employment in electric 
candles. Experiments made by the Jablochkoff Company 
in Paris, expressly for the purpose of determining the use- 
fulness of the colombin, have proved this fact conclusively. 
They showed that the light was incomparably steadier, 
and although not more intense, it required much less 
power than when the colombin was absent, doubtless 
because the dense vapor of the arc using a colombin is of 
lower resistance and will permit more current to pass in a 
given circuit. The colombin has accordingly been associ- 
ated ever since with the economy of the Jablochkoff 
candle; and probably the fact that the Jamin candle has 
not proved so economical of power can be accounted for 
by the absence of the colombin. Besides this, it should be 
borne in mind that the coils of wire wound around the 
Jamin candle represent a considerable proportion of the 
circuit resistance, and in a circuit of several candles this coil 





resistance is equivalent to one or more Jablochkoff candles. 
THE DEBRUN CANDLE. 

Among the improvements in the Jablochkoff candle 
which deserve mention as presenting features of special | 
interest is that of M. Debrun, of Bordeaux, France, which 
appeared about the beginning of the year 1881. This 
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candle is of the same class as that of Wilde and Jamin, 
insomuch as it dispenses with the colombin. In this lamp, 
however, the carbons never come into contact to close the 
circuit. They are held fixedly apart, being separated by a 
small air space of about three millimetres. The manner in 
which the circuit is closed between the carbons is 
very interesting. When there is no current passing, 
a small stick of carbon touches both of the candle 
earbons at their base near the clips holding them 
and closes the circuit between the two candle car- 
bons. It is attached to an arm of a lever which forms 
the armature of a magnet placed in a derived circuit of 
the arc. As soon as the current is put on the magnet at- 
tracts the lever, and the stick of carbon leaves contact 
with the candle and the arc is established near the base of 
the carbons ; but as parallel currents moving in contrary 
directions repel each other, the arc instantly climbs up to 
the tip of the candle and remains there until it goes out. 
As often as the light goes out the candle is relighted again 
in the manner just described, and as the carbon stick 
makes contact with the carbons at the base, it is evident 
that the lighting device may be made to work as long as 
any of the candle remains to be burned. This candle has 
proved quite successful in Bordeaux, where it has been in- 
troduced in several installations. It does not appear, how- 
ever, to be very superior to the Wilde or Jamin candle in 
point of steadiness. Cc. O. M. 
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Electricity and Uniform Time. 





The Mail and Express of this city says that a wealthy 
citizen of Mauch Chunk has made a novel bequest to that 


town, of such utility that it deserves to be made known 
throughout the entire country. He has provided an elec- 
trical attachment by which the time of the clock in the 
telegraph office of the Lehigh Valley Railway is struck on 
one of the large bells of the chime of St. Mark’s Church, 
and as the telegraph clock is regulated at noon daily, 
it is very easy for all the people of Mauch Chunk to have 
their time-pieces correct. A time-ball has also been placed 
on the church, and it drops at precisely noon, after the 
manner of the time-ball on the Western Union building in 
this city. 

A similar attachment might advantageously be provided 
to strike the correct time in every town in the Republic 
which has a telegraph office. Costly town clocks can not 
be provided in many of the smaller villages, but the hours 
may be struck on church bells without costly clocks, if the 
Mauch Chunk electrical apparatus be employed. It will 
be a great convenience to a large part of the population of 
the entire country to have the time of the telegraph clocks 
struck on the bells nearest to them, and when a uniform 
system of time for the world is adopted, by means of elec- 
tricity the clocks of each meridian can easily be made to 


tick in unison. 
ee 


A New Lightning Arrester. 





| Among the visitors that now and then take it upon 
themselves to call around and examine the precincts of a 
| telegraph office or a telephone exchange, none is more 
/apt to come on the wrong day and when not 
_ wanted than that eccentric genius, lightning. It seems to 
delight in calling when seclusion is most agreeable to the 
inmates of these places, and to waive all formalities with- 
out regard to the comfort of the host. In fact, so unpleas- 
| ant are these nomadic incursions of the freaky fiend apt to 
| prove, that a sentinel is kept on duty to scout his approach 
| and close the doors against him. This sentinel, technically 
, known as the “lightning arrester,” is, unfortunately, not 
| as vigilant as might be desired, the fiend often eluding his 
| grasp and pouncing upon the company unawares. Itisa 
| fact, and a sad one, that there is as much need of reform 

in lightning arresters as in the police department of our 
| cities. Not one in a dozen of the ‘‘arresters” will ‘‘arrest” 
| when it should. Improvement after improvement has 
_been proposed. The lightning arrester has been changed 
/and remodeled many times, but the “discipline” has 

always proved ineffectual, and still the arrester continues 
| to be recreant to the duty of defending the places intrusted 
' to its care from the assaults of lightning. 

The various forms of lightning arresters now in use are 
all constructed on the same principle. The simplest is 
made by screwing a strip of brass to a wooden base, and 

‘then sawing the brass into three nearly equal pieces, and 
afterward connecting the middle piece with the ground 
wire, and the two outer pieces with the wires leading in 
and out of the station, respectively. When a charge of 

| electricity, coming from the atmosphere either in conse- 
quence of a lightning discharge or from some other cause, 

‘enters the building, the electricity finds itself separated 

from the ground wire at the arrester merely by a small slit. 

A current of voltaic electricity would not jump across 
this narrow opening and then pass into the ground with- 
out going through the relay and out of the building again 
by the outgoing wire. Its tension or electro-motive force 
is too slight to urge the electricity to leap across even this 

limited air space. But the electricity of the storm cloud, 
which has such high tension that it can bridge the air 
space between a cloud and the earth, is capable of jumping 
from one of the outer or wire strips of the arrester to the 
middle or ground strip as it ‘comes into a station. This 
is the manner in which the ordinary lightning arrester 
acts. In order to facilitate the escape of the electricity be- 
tween the outer and the middle arrester strips, the former 
have their edges serrated like a saw, sharp points rendering 
the escape of high tension, or static, electricity easier. 

The great trouble with arresters of this pattern is that if 
the electro-motive force of the electricity discharged on the 
wire is not very high, the electricity will experience some 
difficulty in escaping to the ground by leaping to the 

ground strip. It may seem at first paradoxical that the 
electro-motive force of the static electricity in a telegraph 
wire can be less when once it strikes the wire, but the fact 
may be explained. 

The total electro-motive force of the electricity of the 
storm cloud before the discharge represents the difference 
of electrical tension of charge, or potential between 
the earth and _ the _ cloud. The function of 
the discharge is merely to equalize the two 
potentials .by transferring a certain volume of electric- 
ity from the higher to the lower. Now, if a lightning dis- 
charge takes place from a cloud to the earth and only a 
small part of it is conveyed by the wire, what is the conse- 
quence? The larger part of the electricity having escaped 
to the ground, the potentials become equalized to a great 
extent, and the difference of potential between the elec- 
tricity on the telegraph wire and that of the earth will 
now be much smaller, consequently the electro-motive force 
of this electricity will be much lower. The effect of this 
change is that when it comes into the station, instead of 
passing entirely away by leaping to the ground at the ar- 
rester, it will partly or entirely pass through the office cir- 
cuit. Once it finds its way there the consequences are 
hard to foresee. It may take a fancy to play capers of all 
sorts, without the least regard for the comfort of the op- 








erator or the safety of the building, and it is difficult to say 
how soon or through what route the streak will choose to 
depart. The only expedient at hand for operators who do 
not relish the unwelcome visitor is to insert a plug between 
each outer strip and the middle strip of the arrester, and 
thus make “‘ assurance doubly sure.” But here let us say a 
word about ground connections. In justice to the arrester 
we must admit that it is not always at fault. Sometimes 
even a plugged arrester will not suffice to prevent the in- 
gress of the lightning discharge. Why? Simply because 
the ground wire of the arrester is too small to carry all the 
electricity of the discharge to the ground. In some 
cases it has been known to melt, even as an electric light 
wire does when the generator is short circuited and the 
volume of current passing becomes too great. On general 
principles it may be laid downas good practice to use as large 
wire as possible, and as many strands of it as convenient. 
The total thickness, or, in other words, the body of metal 
forming the conductor from the lightning arrester to the 
ground, should be large enough to convey powerful charges 
of electricity to the ground without melting or even with- 
out being unduly heated. The ground connection of a 
lightning arrester constitutes a lightning rod, in fact, and 
it should be as large as a lightning rod. There isno danger 
in making it too large, but there is danger in making it too 
small. 

With a good ground connection and the arrester plugged 
as suggested above, the immunity from danger must be 
well-nigh complete. But now what is needed is_a contriv- 
ance by means of which the plugging will be done auto- 
matically, as in many cases the damage in a telegraph 
office occurs during the night, or while there is nobody 
there to take this precaution. 
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AHEARN LIGHTING ARRESTER. 


Considerable inventive effort has been d:rected to the ac- 
complishment of this purpose, but in nearly all cases the 
apparatus does not appear to have been reliable in the per- 
formance of its functions. We illustrate herewith a new 
lightning arrester, invented by Mr. Thomas Ahearn, of 
Toronto, which answers this purpose in an effectual man- 
ner, not only for one line, but for every line running into 
an Office, if desirable. It is an ingenious and complete de- 
vice, which all telegraph and telephone people will be in- 
terested in. Four lines are represented in this illustration. 
Where the lines enter the building they go to binding 
posts D D D, from each of which extends a metallic finger 
or strip E. These fingers press on a metallic roller, or 
cylinder C’, which can revolve on a shaft and is in metal- 
lic connection with the ground. A portion of the cylinder 
is covered with varnish, paper, or other insulating ma- 
terial, as shown by the white space in the figure. In the 
position represented the springs E are kept from electrical 
contact with the cylinder. It is evident that by turning 
the cylinder partly around, however, the bare metallic 
portion of the cylinder will come under the fingers E, and 
will ground every line. The shaft of the cylinder has a 
thread, so that by turning it around a few times a fresh 
portion of the cylinder may be brought in contact with 
the fingers. The shaft has a weight M attached 
to an arm in such a manner that when left 
to itself it would fall and cause the rotation of the 
cylinder. This rotation is prevented by a hooked leverb 
fastened to the shaft, and held by the hooked end ¢ of the 
armature L of an electro-magnet K. When this armature 
is attracted by the electro-magnet, the hooked lever is re- 
leased and the cylinder turns. All that is necessary, 
therefore, is to cause the magnet K to act during a storm 
in order to cause every line to be automatically grounded. 
This is easily accomplished in the following manner : 
Each line as it comes into the building passes through a 
small electro-magnet G, whose armature on closing can 
cause a local circuit J to close, which includes the electro- 
magnet K. The armature of each of these small electro- 
magnets is held back by a spring of such tension that the 
usual telegraphic currents will not cause its motion; but 
it moves whenever an excess of current, as from atinos- 
pheric electrical disturbances, enters on any wire. As 
soon as this happens the local circuit is closed and the cur- 
rent diverted through the electro-magnet K, and the arm- 
ature L moves so as to release the hooked lever holding the 
cylinder, which immediately turns and grounds every 
wire in the office. If desired, a few cells of battery may 
be included in the local circuit, as shown in the figure, in 
order to make the action of the electro-magnet K more 
certain. It will be seen that in this arrester the protection 
is double. In the first place, as it stands it is as good o 
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perhaps better than the ordinary arrester, because 
the fingers E are only separated from contact 
with the cylinder by a thin space equal to the 


thickness of a sheet of paper, which the lightning can 
easily perforate in most cases. The second protection is 
in the fact that as soon as a discharge takes place on any 
one wire the others will be automatically grounded, and 
thus the whole office is at once made secure against further 
danger. In many offices the work cannot be interrupted, 
even during the severest storm. In such cases the cylinder 
must be locked in place, and the escapes of current allowed 
to take place through the paper on the cylinder. But at 
night, when the office is unoccupied, the convenience of 
the appliance is undoubtedly very gre it, especially so since 
damage from lightning often occurs during the night. 

It is plain that the principle of the invention can be 
varied at pleasure to suit particular cases. Instead of us- 
ing insulation, for instance, the surface of the cylinder 
may be flattened, so that the contact fingers will not touch 
but will be divided by a slight air space. Instead of the 
weighted lever M, a spring can also be used, and it is plain 
that the cylinder may be made sutficiently long to accom- 
modate any number of lines. Altogether the device looks 
entirely practical and applicable to telegraph and telephone 
circuits, and it seems to us that wherever it is adopted it 
will make an arrester that will *‘ arrest.” 
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Electric Gas-Lighting Devices. 
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Now that we have had a taste of the incandescent elec- 
tric light and are familiar with its many superior merits as 
an illuminant, there is scarcely one of us who would not 
welcome with satisfaction its complete substitution for all 
other kinds of light. However, before we reach this mil- 
lenium, many questions—technical, industrial and econ- 
omic, all more or less important and intrinsic—must be 
answered. For the present, then, and indeed for an 
indefinite time, while the solution of these problems is 
pending, we must content ourselves with gas. Lighting 
by gas seems likely to still have considerable of a lease of 
life, and this lease will be yet longer if inventive effort 
only continues to add to it that greater perfection, greater 
economy and convenience which will tend to place it on 
a level with the electric light. 

In the last few years the question of obtaining a more 
economical light from gas has received considerable atten- 
tion from inventors, and many improved burners have 
been produced by which the light production of a given 
amount of gas is greatly increased. Much remains to be 
done yet, however. After we have succeeded in making 
the gis-light economical, we must make it convenient. In 
fact, in many cases convenience is the paramount con- 
sideration. It is especiaily in this respect that the 
electric light excels; all that is necessary is to turn 
a switch or press a button, and behold, there 
light! When we contrast this with gas, and recall the in- 
convenience, the annoyance and indeed the possible dan- 
gers incident to the present method of lighting it, we feel 
that something ought to be done by the way of improve- 
ment in this direction. Asa matter of fact something can 
and has been done by calling electricity into requisition in 
the construction of devices for lighting gas, and we pro- 
pose to describe a few attempts made in this direction. 
We have lately examined the various kinds of electric gas- 
lighting apparatus made by the Electrical Supply Com- 
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Fia, 1.—RATCHET AUTOMATIC No. 1, FULL SIZE. 


pany, New York, for the Electric Gas-Lighting 
Company, of Boston, which makes a specialty of devices 
of this kind. 

The problem to be solved in a device for lighting gas is 
simple enough. There are only two objects to be attained, 
namely: To turn the gas on or off, and to ignite it. The 
tirst may be done by hand, as ordinarily, or else by means 
of electricity, acting upon a suitable mechanism. The 
second requires the production of a spark of electricity in 
the gas after it is turned on. Many inventions have been 
produced, having either or both of these objects in view, 
but the difficulty with them in most cases arises from too 





complex construction and liability to frequent derange- 
ment. In this respect the apparatus of the Electric Gas- 
Lighting Company appears to be quite superior, its sim- 
plicity of construction and precision of working being 
| noticeable features. 


by hand, the same motion producing the electric sparks | 
that ignite the gas. In others the whole operation is done 
automatically by electricity, and thus the light can be | 
controlled from a push-button placed ata distance, just as | 
is the case with annunciator bells. 
scribe the automatic lighters. Fig. 1 is a full size illustra- | 
tion of one, and is adapted to be used in private residences, | 
stores, banks, offices, etc. The mechanism is concealed 
inside the globular case around the burner, containing an 
electro-magnet connected by two wires toa battery. At- 
tached to the armature of this electro-magnet is a pawl, 
which engages the teeth of a ratchet-wheel fastened to the 
spindle of the stop-cock of the gas jet. The armature also 
carries an arm, which is prolonged upward through the 
casing. This arm is provided with a metallic point,which | 
makes contact with another point near the tip of the 
burner. The current passes through this arm and through 
the contact, in order to complete its circuit. Now, sup- 
pose the current is put on by pressing a push-button at a 
convenient point ; the armature is immediately attracted, 
in spite of the spring which holds it back. As 
it moves its pawl engages the ratchet-wheel causing 
it to move, and the vertical arm also moves out 
of contact, producing a spark and at the same time open- 
ing the circuit. Immediately the armature falls back 
again, and as the circuit is again completed by the return 
of the vertical arm, it is again attracted. The result is 
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ING GAS LIGHTER 
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Fic. 2.—BOsTON PENDANT BURNER 
No. 2, FULL SIZE. 


that the armature vibrates to and fro, exactly as the arma- 
ture of a call bell, causing a spark at each motion and 
moving the ratchet wheel one tooth, and consequently the 
stop cock until it is finally open, and the gas issuing is at 
once lighted by the sparks produced near the burner tip. 
The operation of lighting is so brief and rapid as to be 
almost instantaneous. A commutator automatically 
opens the circuit when the gas is lighted, in order that the 
battery may not be kept on closed circuit too long. While 
the gas is burning if the push-button is pressed, again the 
armature vibrates as before, and the stop-cock keeps turn- 
ing in the same direction until the gas is shut off, after 
which the commutator agains opens the circuit as before. 
The necessity of such a commutator is apparent, as with- 
out it the continuous pressure of the push-button would | 
cause the current to remain so long that the armature 

would cause the stop-cock to move too far, and thus in 

lighting the gas the stop-cock might turn more than half | 
way and partly shut it off, while in shutting it off the | 
motion might be such as to turn it on again partly. 

The company manufactures another type of automatic | 
lighter in which there are two electro-magnets, one on 
either side of the gas-way, which govern a lever by an ar- 
mature.” Whenan electric current is sent through one | 
magnet the armature is attached to that magnet and the 
lever turns the stop-cock and lets on the gas. At the| 
same instant the armature comes in contact with the cur- 
rent-breaking lever, the electric circuit is broken at the 
burner tip and the sparks ignite the gas. When the cur- 
rent is sent into the other magnet the armature is drawn 
to it, and the reverse motion of the lever causes the gas to 
be shut off, 

It will be understood, of course, that in every case the 
battery and the push-button may be located at any con- 
venient place. In aprivate residence the hallway lights 
might be controlled by a push-button placed in the sitting 
room or in the sleeping apartments. The gaslights in the 


the kitchen. 

In cases where the building is protected by a burglar- 
alarm, connection with it and the gas-lighting system may 
be made, hence any attempt :o open a window or a door 
willlight up the apartment or the whole building at the 
same time that the alarm is sounded. 

Among the uses to which the automatic lighter is well 





We will first de- | 


cellar, or the pantry, etc., could likewise be lighted from | 


the lights in public buildings. It has been tried with 
| great success in Salem, Mass., and other places, on street 
lights connected by a wire and controlled from a central 
‘station at will. The system is said to be highly satis- 
factory for this purpose, and materially reduces the 


In some of the electric gas-lighters the gas is turned on | expense which every city pays for the werk of lighting. 


If the moon begins to shine at night the lights can be all 
extinguished at once. If, however, that luminary proves 
recreant to her duty and hides behind a cloud, then the 
city can be instantly lighted again in less than a minute’s 








Fic. 3.— PENDANT BuR- 
NER No. 2 IN OPERA- 
TION. 


Fic. 5.—OPERATION OF VI- 
BRATING BURNER No. 5. 


notice, a feat which would be impossible by any other 
arrangement. This advantage alone should make the 
system valuable to cities. 

The company also makes a full variety of the hand 
lighters used in places where the automatic lighter is un- 
necessary, and where the use of matches is undesirable or 
prohibited. In private residences, for instance, some 
expense may be avoided by using the hand lighter, which 
is cheaper, in sleeping apartments, dining-rooms, etc., 
where the automatic lighter is not of any special con- 
| venience. A form of hand lighter extensively used is 
that known as the ‘‘ Boston pendant burner.” (Fig. 2.) 

The stop-cock carries an eight-tooth ratchet-wheel, 
which can be moved by a pawl attached to one arm of a 
bell-crank lever. On pulling the pendant (Fig 3) the stop- 
cock, which has four gas ways through it, turns so as to 
let on the gas, while the long arm of the bell-crank lever 
moves, and the projecting end of a spiral spring at 1ts ex- 
tremity touches a wire fastened to the burner tip and 
closes the circuit foran instant, only to slip past and open 
it again, thus causing a spark which ignites the gas. 

An interesting modification of this device, known as the 
‘‘ vibrating gas-lighter and burner,” is shown in Fig. 4. It 
contains an electro-magnet whose armatures vibrate as it 
makes and breaks the circuit near the Burner-tip, ex- 
actly as in the automatic lighter first described. The gas 
is turned on by hand in this case (Fig. 5), and as this is 
being done a push-button is pressed upward, as shown in 
the figure, closing the circuit and causing the armature to 
vibrate and produce the succession of sparks at the burn- 
er-tip which ignites the gas. 

Fig. 5 shows how the pendant lighting devices can be 
adapted to the ordinary Argand gas-burner. All that is 
necessary is to make the connections with the battery by 
small wires, which may be concealed in the burner and 
tubes. 

The advantages of these lighting appliances are * so 
evident that it is unnecessary to enlarge upon them. 
Their sphere of usefulness must be extremely large, as 











Fic. 6.—RATCHET ARGAND BURNER No, 6, FULL SIZE. 


there is scarcely a place in which gas is used where they 
will not recommend themselves. They supply a universal 
| existing need, and it is pleasing to observe how simply and 
yet how perfectly electricity is adapted to its part of the 
work. This is but another proof of the fact that there isa 
whole mine of minor industries where electricity can be 
brought into use to prove a source of convenience to the 
public, while at the same time it may prove a eource of 
profit to the inventor who has turned his efforts in that 





adapted may be mentioned the control of street lights and 


direction, 
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TELEGRAPH SIGNALS FROM MID-OCEAN VESSELS. 

The transmission ef telegraph signals from ships in mid- 
ocean to the shore would be a great convenience, and con- 
siderable study has been directed at various times to the 
subject. It has been proposed to establish telegraph sta- 
tions in mid-ocean, and although the undertaking would 
entail enormous cost and expense, it has been looked upon 
with favor. The great trouble to be apprehended in such 
a case is in m«intaining a perfect connection between the 
‘*station” or telegraph ship and the cable on the bottom 
The connection with the cable would have to be made by 
means of a branch cable, and it is evident that the diffi- 
culties of anchoring the ship so as to keep it stationary, and 
to prevent any strain on the cable, would be very great, 
especially during rough weather. Prof. E. A. Dolbear, of 
Tuft’s Co'lege, has proposed an expedient, which, if suc- 
cessful, will obviate the necessity of using the branch 
cable. According to this method, a large metal plate 
attached to an insulated conductor is lowered from the 
ship to the bottom on the track of the cable, and another 
plate is merely submerged. Between these two plates a 
battery and Morse key is inserted. On working the key 
the Morse currents induce other currents in the cable, 
which can be heard in telephones connected to the cable on 
shore. 

By this means, which is both simple and ingenious, any 
ship in mid-ocean, finding itself in the track of a cable and 
having the necessary apparatus, could signal with the 
cable stations on shore. It would be an easy matter to 
provide the ship with a cable chart, showing the locality 
of every cable, and a code of conventional signals could 
easily be agreed upon the world over, by means of which 
a vessel in mid-ocean, in avy part of the globe where there 
is a telegraphic cable, can be put in telegraphic communi- 


Important if True. 





A special dispatch to the St. Louis Globe Democrat. 
dated Washington, June 28, states. on what it calls high 
authority, that Mr. McDonough is to be awarded the 
patent for the telephone receiver in general use. The 
interference cas2 in which is involved the right t» the tele- 
phone receiver has, as readers of THE ELECTRICAL WORLD 
are aware, been pending in the Patent Office for several 
years. 

The parties in the case are James W. McDonough, of 
Chicago, Messrs. Bell, Edison, Gray, Voelker, and several 
others. The Washington correspondent of the Globe- 
Democrat understands that the decision has been rendered, 
but that it 1s being surreptitiously printed to avoid publi- 
cation before it is officially promulgated. It is stated, 
however, he adds, upon pretty high authority, that Mr. 
McDonough will be awarded the patent for the telephone 
receiver, The other inventors willeach be awarded a proper 
share for their respective improvements. The decision is 
based upon the following facts, said to have been established 
by the verdict in the case: Mr. McDonough is the first 
one in this country who made a telephone receiver having 
a magnet coil and diaphragm, which he cunstructed in 
1869. He is also the first one who made the telephone 
transmitter, which he constructed in 1874. He applied for 
patents in the spring of 1876, and called his combination 
of instruments the ‘‘telelogue,” which means “for 
speaker.” Mr. Bell invented his speaking telephone in 
1876; Mr. Gray invented his receiver in 1875. The other 
inventions were made subsequent to this time. McDon- 
ough’s application was in the Patent Office some time be- 
fore Bell made his application for a patenton his tele- 
phone system. In the spring of 1876 Bell obtained 
a patent for multiple telegraphy, but this patent did not 
disclose aspeaking telephone. Ina recent suit in England, 
brought by the Bell Telephone Company against infringers. 
the Lord High Chancellor decided against this company, 
holding that Bell’s patent of 1876 did not disclose to the 
public the principle on which the speaking telephone is 
constructed. The celebrated Englishman, Prof. Thomp- 
son (presumably Sir William Thomson), was the chiel 
witness in the case. He, it is said, testified that Mr. Bell 
told him in this country, in 1876, that he had never suc- 
ceeded in talking with his instruments patented tha’ 
year, and it is claimed that Mr. McDonough remains the 
first man in the United States who has applied fora patent 
on details without which the speaking telephone could not 
bave been constructed. Itis alleged that the controlling 
instrument in the telephone isthe receiver, As the trans- 
mitter, almost exactly as now used, was the invention of 
Philip Reis, of Germany, in 1861, a full history of the 1n- 
vention of the telephone, from its suggestion in 1847, by a 
German, to its subsequent improvement by Reis and it: 
final development by McDonough, as well as the histor) 
»f the telephone business in this country from its incep- 
tion to the present day, will be fully outlined in the forth- 
coming decision, 

Tiis is what the Globe-Democrat corrrespondent has t 
say of a matter in which electricians are deeply interested. 
Holders of Bell telephone stock will probably, however. 
not di~pose of it at a sacrifice until something more definit: 
is at hand regarding the alleged decision in Mr. Mc- 
Donough’s favor. 
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The Postal Telegraph Company’s Expectations. 





If the Postal Telegraph Company successfully carries 
out all its plans it will be the most important factor in 
telegraphic business that has yet appeared. Its officer: 
assert that it will be ready to send messages between thi: 
city and Chicago in less than two weeks. That line ha 
two compound wires. The company claims that with th. 
‘ppliances already in operation it can handle as mucl 
business as any existing company can on a line of twenty) 
wires. Vice-President Cummins says his company will b« 
ible to do business without delays on account of fou’ 
weather, and at about half the prices asked by rivai 
companies. The lines are being extended to all the 
principal cities in this country as fast as poles can be set 
ind wires strung. During the last two months the Posta! 
has had electricians testing new systems and appliances 
continuously between here and Chicago. The capacity of 
the wire is estimated at 1,000 words per minute. Press 
dispatches will be given unusually low rates. Mr. Cum- 
mins says that no business has been transacted so far, 
because the company desired to thoroughly test a line of 
1,000 miles of a single circuit without repeaters and a 
very small amount of battery. 

It is proposed to build trunk lines to all the large 
cities and transact business on circuits. In addition to 
the automatic service now in operation and capable of 
handling over 1,000 words per minute on a single wire 
in Morse characters, several instruments are being con- 
structed which have been perfected for automatically 
printing the dispatch, by which they will be able to trans- 
mit 500 words a minute to Chicago, delivered, printed 
and ready for distribution at the receiving end. The rate 
from bere to Chicago has not yet been fixed, but it will 
not exceed 25 cents for twenty words, and one cent a 
word in addition on day messages, which is much less 





cation with the shore. 


than Western Union charges on the same distance, Pro- 
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visions are being made for the organization of local 
telegraph companies in the more important Western 
States, to be feeders to the Chicago line, and offices are 
to be distributed throughout New York City. By means 
of certain patents, which the Postal Company has the 
sole control of, it will be able to transmit the message 
from a local office direct on to the Chicago wire at tue 
main office, and thence to its destination, avoiding the 
expense and also the delay of copying out and re-telegraph- 
ing the message as at present. 

It has also a contract with the American, British, and Con- 
tinental Cable Company, by which it will transact all the land 
business for that company, and the latt»r receives all the 
messages of the Postal Telegraph Company for transmis- 
sion across the Atlantic. By the terms of this contract 
neither the Cable nor Postal Company can consolidate 
with any other telegraph or cable company, or ‘ pool” 
earnings with any other ccmpany for the period of ten 
years. This is intended to prevent absorption and to 
afford the public the benefit of the cheap rates produced 
by healthy competition. 

The Vice-President says the inducements the Postal 
Company can offer will be greater facilities, quicker time 
and lower rates than any competing company ; and he is 
of the opivion that the public will appreciate the oppor- 
tunity of being released from the clutches of a graspiog 
monopoly. The authorized capital is $21,000,000 and the 
cash capital will be $10,000,000. Of the latter amount 
$3,000,000 have been paid in, and with this money the 
company has constructed the line. 
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Telephone Consolidations. 





We learn that the Rocky Mountain Bell Telephone 
Company, ouly recently incorporated, has quietly secured 
a large and valuable territory for tel-phone business. 
The Western men are well known to be liberal patrons of 
convenience, and the telephone business in the territories 
enjoys a more liberal patronage and better rates than can 
be obtained elsewhere in the U:ited States. The recent 
purchases of this company were Salt Lake City, Park City 
and the Territory of Wyoming. The company now owns 
all of Idaho, Montana, Wyoming and Utah Terr‘tories, 
east of the 32° line. It has 10 exchanges in operation, with 
about 200 miles of connecting lines, and it is expected 
that fifteen exchanges will be added to the list this year. 
The energy and financial success of this company is due 
almost entirely to Messrs. J. J. Dickey, L. H. Korty, A. J. 
Pattison and W. B. Hibbard, the directors and principal 
stockholders in the company, and geatlemen who have 
no reputation to earn in the telegraph ranks. 

Regarding the consolidation of the Northwestern, South- 

western and Erie Telephone Companies, Mr. Loren Downs, 
reneral manager of the companies under the control of the 
Lowell syndicate, says that the plan contemplates the 
formation of a company with a capital of $5,000,000, un- 
ler the name of the Erie Telegraph and Telephone (om- 
pany. There will be 50,000 shares of $100 each, divided as 
follows among the present stockholders: Erie, 15,000; 
Northwestern, 13,000; Southwestern, 20,000; with 2,0U0 
shares in the treasury. The treasury stock will not prob- 
ably be s»ld much, if any, below par. Besides this there 
‘re now in the treasuries of the several companies between 
3200,000 and $300,000. Thus it will be seen that the pro- 
sosed new company will have nearly half a million in the 
reasury. The object of the consolidation is economy in 
unning expenses, construction account, purchases, etc., 
ind the convenience of executive offices, etc. The basis 
of consolidation will be the present ability of the compan- 
ies to earn five per cent. dividends. Ihe capital of the 
frie will be put into the new company at $1,500,000, and 
it earned over $6,000 last month. 

** Blocks” of Erie, which were placed at $22,500, will 
take 375 shares of stock, with a par value of $37,500, and 
those best acquainted with the prospects believe that the 
stock will go to the vicinity of $80 per share very soon. 

The business of all the companies is in a most flourish- 
ing condition, and the promise for the future is great. 
[The Southwestern company has ulready some 38000 tele- 
phones in use, and orders for 500 additional ones. Besides 
this, the company has arranged for the building of 1000 
miles of extra territorial lines, which, it is believed, will 
pay a profit of at least 40 per cent. 

Everything connected with the business is in good 
shape, new and improved apparatus having been put in, the 
lines nearly all built on poles, and everybody anxious for 
the telephone, where the rents average 40 per cent. above 
the rates in New England. 

The Northwestern is putting in new stations at the rate 
of 250 per month. The river towns downas far as Winona 
are being connected, and a line is being constructed from 
St. Paul to Stillwater. Fifteen new wires have been built 
between Minneapolis and St. Paul, and orders for new sta- 
tions come faster than they can be filled. 

The Erie comprises the whole of Cuyahoga county, in 
which is the city of Cleveland. The franchises and rights of 
way here cannot be surpassed in the country. There are 
now 1500 subscribers, with some thirty applicants, who are 
increasing at the rate of two or three per ay. About 1000 
of the subscribers pay $6 per month, and the other 500 $5 
per month. The cost of running is less than $20 per an- 
num for each station. From present indications it is proba- 
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ble that the consolidation will go through without any op- 
position. 

The consolidation of the companies was effected at a 
meeting of the stockholders of the Northwestern Tele- 
phone Company at Lowell on the 30th ult. A vote on the 
question of consolidation resulted in favor of consolidat- 
ing by about 10,000 to 800. The directors of the Erie and 
Svuthwes:ern systems voted unanimously for consolida- 
tion. 

A telegram from Chicago says that the Central Union 
Telephone Company, recently licensed under the laws of | 
Illinois, and operating under the American Bell Telephone 
Company, of Boston, on June 28 purchased the property 
of the Midland, Western and Central Telephone compa- 
nies, embracing the States of Ohio, Indiana, Illinois and 
the principal towns in Iowa. The directory of the new 
company consists of Anson Stager, R. C. Clowry, George 
L. Phillips, D. H. Louderback, Norman Williams, Theo- 
dore N. Vail, W. H. Forbes, John F. Wallick, William 
Renwick, George H. Twiss and M. G. Kellogg. The new 
corporation controls the greatest number of exchanges 
and subscribers, and owns the greatest number of miles 
of wire connecting Cities of any in the United States. 

A new telephone company has been formed at Daven- 
port, Ia , to be known as the lowa Union Telephone Com- 
pany, and to operate only ia that State. Among the pro- 
moters uf the enterprise are W. H. Forbes, Theodore N. 
Vail, Geo. L. Phillips, of Boston; Anson Stager, W.C. 
Clowry, Norman Williams, John L. Thompson, D. H. 
Louderback, F. H. Tubbs and others, of Chicago; James 
Thompson, W. H. Decker, F. H. Griggs, G. W. Cable, W. 
A. Leary, of Davenport. Capital, $2,000,000. The com- 
pany will embrace the greater fortion of the State, both 
for exchanges and by lines connecting towns. 

———_—_—__——_ oS ooo 


The Mutual Union at Last Defunct. 


—— 


On Thursday last the New York Mutua! Telegraph Com- 
pany filed a certificate in the county clerk’s office increas- 
ing the capital stock of that company from $25,000 to 

2,500,000. As the name of that company had not before 
appeared before the public, this event excited considerable 

wonderment. Inquiry developed the fact that the office 
of the New York Mutual was the same as that of the Mutua! 
Union. It is stat -d that there was a suit pending on the prt of 
the people of this State against the Mutual Union Company 
to annul its charter, on tiie ground that it had violated it 10 
raising the stock from two millions to ten millions of dol 
lars. To avoid the expense of litigation and voluntarily 
do what the State was seeking to compel it to do it bad been 
resolved by the Mutual Union, with the consent of all its 
stockholders, to piss out of existence. The New York 
Mutual Telegraph Company was organized with a paid-up 
capital of $25.000. and the following Board of Directors 
chosen: Wilson Godfrey, John H, W dk-r, William York 
A'ler, George L. Record, David B, Waters, Ciaries G. 
Hedges and Henry P. Johnes. The new company made 
a deed or agreement with the Mutual Union to purchase 
its property and franchises, subj-ct to the mortgage on it, 
and the Western Union lease, agreeing to give one of iis 
shares, at a par value of $25, for oneof the shares of th: 
oll company, the pa’ valu2 of which is $109. As $10.000,- 
000 of the old company are afloat, it required the increase 
of stock on the part of the new company tosecure the con- 
version. This increase is divided into 100,000 shares at $25 
each. None of it will be sold. but will be absorbed for 
the purpose mentioned, and the stochholders of the old 
company will be the same in the new company. The Mu- 
tual Union Telegraph Company will cease to exist as soon 
as the transfer of stock is completed, but from its ashes 
will rise the New York Mutual Telegraph Company. By 
the terms of lease with the Western Union the new stock 
is guaranteed at 6 per cent. income. 
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Electricity and Compressed Air as Transmitters of 
Power. 





Some competitive experiments were made lately at the 
mines of Blanzy, in France, between electricity and com- 
pressed air as means of operating a ventilator eighty 
centimetres diameter and thirty centimetres wide. For 
compressed air a ten-horse power engine was used with a 
Soutter and Lemonnier air compressor. The cost of ma- 
terial and the expense of the mason work, laying the pipes, 
conduits, etc., amounted to 14,770 francs. In the case of 
electricity the expense of installation, including a ten- 
horse engine, two Gramme machine, one as generator, the 
other as motor, cables, etc., amounted to only 4,244 francs; 
in other words, the cost of plant was three times greater 
for compressed air than for electricity. The cost of run- 
ning also showed a difference nearly as great in favor of 
electricity. 
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IT is now proposed to use the epormous water-power 
of the Alps for working electric railways in Switzer. | 
land. Operations are understood to be in progress now to | 
connect the towns of St. Moritz and Pontresina by an elec- 
tric railway 494 miles long, the motive power to be sup- 
plied by the mountain streams. 


Should the experiment | 
succeed, the undertakers of the railway will extend it to | 
the north for a distance of some 47 miles, and in a south- | 
erly direction for about 30 miles, and thus effect a second 
junction between the Swiss and Italian rail ways. 


| The First Telephone. 





| Within the last year considerable interest has been 
| manifested in the first experiments made in telephony— 
| those of Prof. Philip Reis, of Germany, which scientists 
have been analyzing for the purpose of estimating their 
| merit at a just value. Prof. Silvanus P. Thompson, in 
| England, has devoted himself diligently to the subject, 
| and from preceding communications on the Reis telephone 
| which be has made to the electrical press, it seems evi- 
|dent that he must possess good facilities for securing 
information about it, and his views may be deemed quite 
authoritative. Knowing that many readers of THE ELEC- 
TRICAL WORLD are interested in the early history of the 
telephone, we reproduce below a paper read by Professor 
Thompson before the Bristol Naturalists’ Society on ‘‘ The 
First Telephone,” which forms an important contribution 
to this history : 

On the 12th of May, 1862, says Professor Thompson, there 
met together ina fine old hall in thecity of Frankfort- 
on-the Main a crowded audience, eager to see and hear the 
latest scientific invention expounded by its inventor. The 
occasion was the meeting of the Free Germas Institute 
(Freies Deutsches Hochstift), a sort of literary and philo- 
sophical society, which has since domiciled itself in the his- 
torical old house where Goethe was born. The invention 
which attracted so notable a crowd was the telephone. 
The inventor was Philip Reis, a teacher of natural sciences 
in Garnier’s Institute, a flourishing boys’ school at Fred- 
richsdorf, near Homburg. 

On one occasion previously had the telephone been pub- 
licly exhibited, namely, at a meeting of the Physical So. 
ciety of Frankfort, on the 22d of October in the preced- 
ing year. 


In the journal of the Frankfort Society (Jahresbericht 
des Physikalischen Vereins zu Frankfurt am Main) for 1860- 
61, p. 57, may be found the memoir of Philip Reis on the 
subject, under the title ‘‘On Telephony by the Galvanic 
Current.” In this memoir, which shows a marvelous pre- 
cision and a grasp of the subject that excites admiration 
and wonder, the author says: ‘I have now succeeded in 
constructing an apparatus by means of which Iam ina 
position to reproduce the tones of divers instruments. and 
even toa certain dezree the human voice.” The inventor 
further says: ‘‘Since the length of the conducting wire 
may be extended ior this purpose just as far asin direct 
telegraphy, [ give to my instrument the name ‘Selephone.’” 
Toward the end of the memoir it is stited that until now 
it has not been possible to reproduce the tones of human 
speech with a distiuctness sufficient to satisfy everybody ; 
adding: ‘*’fhe consunants are for the most part tolerably 
distinctly produced, but the vowels not yet toan equal de- 
gree.” The author of the memvir in which these state- 
ments occur had been led to his invention by a rema:kably 
suggestive line of thought. He had wanted aninstrument 
.o transmit electrically everything and anything that a 
human ear could hear. Accordingly he took the human 
eur itself asa model. ‘‘ How,” he argues, ‘ could a single 
snstrument reproduce at once the total actions of all the 
organs Operated in human speech? This was ever the 
cardinal question, At last I came by accident to put this 
question another way: How docs our ear perceive the 
total (or resultant) vibrations of all the simultane vusly - 
operant organs of speech?” He then goes on to describe 
the action uf the auditory os-izles when the ear is made 
the recipient of sound, pointing out how they execute 
movements and exert forces upon one another in propor- 
tion to the condensations occurring in the sound-conduct. 
ing medium and to the amplitudes of vibration of the tym- 
panum. 

Having stated this law of proportion between the cause 
and its effect, he goes on tospeak of the graphic method of 
representing varying forces, such as those of sound-waves, 
by curves; and emphatically lays down that the ear is 
absolutely incapable of presenting anything more than 
can be expressed by such acurve. Aftergiving samples 
of undulatory curves corresponding to musical and discor- 
dant sounds, he makes the following significant remark: 

‘So soon, therefore, as it is possible at any place and in 
any manner to set up vibrations whose curves are like 
those of any given tone or combination of tones, we shall 
then receive the same impression which the tone or com- 
bination of tones would have produced upon us. Taking 
my stand upon the preceding principles, I have succeeded 
in constructing an apparatus”, etc. He concludes his paper 
by saying that the newly-invented phonautograph of 
Duhamel may perhaps afford evidence as to the correctness 
of the views which he has asserted respecting the corre- 
spondence between sounds and their curves. 

The actual apparatus figured in this memoir, and exhib- 
ited to the Frankfort Society in October, 1861, is now in 
my possession ; and I have also temporarily intrusted to 
me a still earlier experimental telephone, made by Philip 
Reis, in the form of a model of the human ear.* This in- 





leresting instrument is depicted in its natural condition 
and size in Figs. 1, 2 and 8, and in section in Fig. 4. 

It is carved in oak wood. Of the tympanic membrane 
only smal] fragments now exist. Against the centre of 
the tympanum rested the lower end of a little curved 
lever of platinum wire, which represented the ‘ hammer ” 





* The property of Leon Garnier, Esa.. Director of Garnier’s Institute 
at Friendrichsdorf, near Homburg, wh ormerly 
Teacher of Natural Science, » we Tamlp Bele wes 7 y 


bone of the human ear. This curved lever was attached 
to the membrane by a minute drop of sealing wax, so that 
it moved in correspondence with every movemeut of the 
tympanum, It was pivoted near its centre by being 
soldered to a short cross wire serving as an axis. The 
upper end of the curved lever rested in loose contact 
against the upper end of a vertical spring about one inch 
long, bearing at its summit a slender and resilient strip of 
platinum foil (see Fig. 4). An adjusting screw served to 
regulate the degree of contact between the vertical spring 
and the curved lever. Conducting wires, by means of 
which the current of electricity entered and left the appa- 
ratus, were affixed to screws in connection respectively 
with the support of the pivoted lever and with the vertical 
spring. A springy strip of platinum pressed against the 
end of the pivot of the lever (as shown enlarged in Fig. 5) 
to insure good electrical contact. 








If now any words or sounds of any kind were uttered 
in front of the ‘‘ ear,” the membrane was thereby set into 
vibrations as inthe human ear, The little curved lever 
took up these motions precisely as does the *‘ hammer” 
bone of the human ear; and, like the “ hammer”bone, 
transferred them to that with which it was in contact. 
The result was that the contact between the upper end of 
the lever and the spring was caused to vary. With every 
rarefaction of the air the membrane moved forward and 
the upper end of the little lever moved backward and 
pressed more firmly than before against the spring, mak- 
ing better contact and allowing a stronger current to flow, 
At every condensation of the air the membrune raoved 
backward and the upper end of the lever moved forward 
0 as to press l+s3 strongly than before against the spring, 
thereby making a less complete c ntact than before: and 
by thus partially interrupting the passage of the current, 
caused the current to flow less freely. The sound-waves 
which entered the air would in this fashion tnrow the 
electric current, which flowed through the point of vari- 
able contact, into unlulations in streng: h, 

Reis himself termed the contact-part of his telephone an 
‘‘ interrupter.” That it was not intended to operate as an 
abrupt make-and-breek arrangement. as some persons 
have erroneously fancied, is evident; firstly, because the 
inventor introduced delicate springs to give a following 
contaet (like that in Blake’s well-known ‘transmitter ”), 





Via. 4. 


and so prevent abrupt breaks from occurring ; secondly, 
because abrupt breaks would have violated the funda- 
mental principle to which he refers in the sentence imme- 
diately preceding his description of the instrument shown 
to the Frankfort Society, namely, that of creating tones 
whoses curves were like the undulatory curves imparted 
at the transmitting end of the instrument ; thirdly, be- 
cause (in another article) he described his instruments as 
opening and closing the circuit in proportion to the sound- 
wave; which obviously an abrupt ‘* break-and make” 
4pparatus without a spring contact could not possibly do. 
The mechanism which Reis thus invented, and which is 
substantially alike in all his instruments, might be appro- 
priately described as the combination of a tympanum with 
an electric current-regulator ; the essential principal of 





the electric current-regulator :eing the employment of a 
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loose or imperfect contact between the two parts of the 
conducting system, these parts being so arranged that the 
vibrations of the tympanum would alter the degree of 
contact, or occasion an approach and recession of the 
atoms of the two surfaces, and so vary the resistance 
offered at the point of contact to the flow of the current. 


The particular form of the iustrument shown at Frank- | 


fort in 1861, and described in the Journal, is somewhat 
different from the ‘‘ear.” The description is taken from 
the Journal. ‘In a cube of wood there is a conical hole 
closed at one side by the membrane (made of the lesser in- 








Fia. 5. 


testine of the pig), upon the middle of which a little strip 
of platinum is cemented as a conductor of the current. 
This is united with the binding-screw P. From the bind- 
ing-screw n there passes likewise a thin strip of metal 
over the middle of the membrane, and terminates here in 
a little platinum wire, which stands at rizht angles with 
the length and breadth of the strip. From the binding- 
screw Paconducting wire leads through the battery to 
a distant station.” In the original instrument 
there is also an adjusting-screw to regulate the contact, 
though this was not shown in the drawing in the Frank- 
fort Journal. 

The receiver used to reproduce the sounds transmitted 
by these telephones is also described in the memoir of 
Reis. It consisted of a steel needle surrounded by a coil 
of wire. This was at first set up—for the purpose of in- 
creasing the sounds by resonance—upon the top of a vio- 
lin, as shown in Fig. 6 ; later it was mounted upon a pine 
wood box, as in Fig’ 7, to which still later a lid of thin pine 
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was added, against which the listener could press bis ear. 
The sounds emitted by such a wire during magnetization 
and demagnetization were well known before, but to Reis 
is due the discovery that other tones than the natural 
vibration tone of the wire could be electrically imposed 
upon it by the varying magnetizing power of the current 
traversing the surrounding coil. Reis explained the re- 
production of the transmitted sounds by supposing a mag- 
netic attraction between the atoms of the steel wire to 
work syncbronously with the fluctuation of the current. 
He later devised a different receiver, in which an electro- 
magnet was provided with an elastically-mounted arma- 
ture of iron attached to a light and broad lever, which it 
threw into vibrations corresponding to those of the onig- 
inal sound-waves. With this apparatus, and a transmit- 
ter with a small curved lever, in sbape like that in the 
‘* ear,” he was able not only to reproduce melodies with 
astonishing exactness, and single words as in speaking and 
reading less distinctly, but even to transmit the inflections 
of the voice expressive of surprise, command, interroga- 
tion, etc. 

Considering how far these early researches were carried, 
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it is remarkable that their historic value has been so 
greatly overlooked. The transmitters which Reis devised 
embody—though their mechanical design is less perfect, 
and their performance consequently less certain—uall the 
essential principles of the telephonic transmitters in use 
to-day, such as Blake’s, Berliner’s, Crossley’s. The re- 
ceivers devised by Reis, more particularly the second 
form, anticipate every principal essential in the more 
modern and convenient receiver of Graham Bell, having 
an electro-maguet combined with an armature capable of 
jnductive action—i.e., made of iron, elastically mounted, 


| and having an extended surface. Bell made the very 





great improvement of uniting these three qualities essen- 
tial to the armature in one by employing as arm- 
| ature a thin flexible iron plate. It is but just to the later 
| inventors to add that both Bell and Edison have explicitly 
| referred to Reis’s prior work, Bell even going so far as to 
name the pages of Kuhn’s Handbook from which the pre- 
ceding reference is taken. 
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Winding and Setting Clocks by Electricity. 


Speaking of the electric wonders of the day the New 
Haven (Conn.) Register says : 

It seems certain that many other analogous uses of the 
electric current are to be perfected for the convenience of 
the public, one of which is the transmission of time signals 
by which clocks are to be kept to standard time from a 
controlling clock in place of the present system, in which 
each clock is independent and no two indicating the same 
time. 

As early as 1841 and 1847 the attempt was made to oper- 
ate a number of clocks from one standard clock over an 
electric circuit, and new forms of electric clocks have 
multiplied since then, but no marked improvement, no 
perfected system, has been developed until now. Those 
that were heretofore attempted required wires to be con- 
structed especially for working the clocks, and the cost of 
construction and maintenance of these systems, with the 
uncertainty of their operation, defeated their introduction. 

Charles E. Buell, of this city, has overcome the difficul- 
ties that attended former efforts in this direction, and has 
patented a system by which cheaply constructed clocks 
are kept in motion by a local battery, consisting of metal 
plates buried in the earth, or a secondary battery at each 
clock kept charged by the waste currents flowing over a 
line wire used for a district, or message telegraph, or tel- 
ephone circuit. These clocks, so wound or actuated, are 
adjusted to a fair degree of accuracy by the ordinary mode 
of adjusting clocks, and are then set to correct time every 
twelve hours by an impulse sent over the telegraph or sig- 
nal wire from a standard clock, thus giving correct and 
uniform time at each one, avoiding the expense and un- 
certainties of previous clock systems, and admitting of the 
profuse distribution of clocks that are cheap and require 
no attention or winding, and can be controlled over the 
longest circuits as readily as over shorter ones. Sucha 
time system must meet with public favor in the nine- 
teenth century, when the civilized world is being run 
on schedule time, and absolutely correct and uniform time 
is a necessity. 

—————__———_< > 0e- oe a 
The Wachusetts Electric Light Company’s Fitchburg 
Station. 
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The Wachusetts Electric Light Company’s new station 
on Water street, at Fitchburg, Mass., was formally opened 
on the evening of the 27th ult. Many persons were present. 

The building, which was intended for a boiler house and 
engine room for the Fitchburz Lumber Company, is solid 
and substantial. The engine rests on a sold granite foun- 
dation, andthe timbers underneath the dynamo-electric 
machines are supported by walls of solid masonry. The 
engine runs nearly as steadily as a chronometer, and the 
machinery causes the least perceptible tremor. 

The engine room is 16x3i1g feet. The engine, of 75 
horse-power, was built by the Fitchburg Steam Engine 
Company, and the foundation is laid for another engine of 
100 horse-power, which will be connected with the fly- 
wheel shaft. Tne dynamo room is 13x31! feet, and has 
capacity for machines producing 250 lights. Five dynamos 
are in operation, and two more, each with capacity to run 
28 lights, will be added in a few days. 

The boiler room, 10x31, contains a boiler of 80 horse- 
power, and the foundation is laid for another boiler of 100 
horse-power. The company hasa contract with Fitchburg 
for lighting Main street and parts of Lunenburg, Summer 
and Water streets. It has anindependent line. At pres- 


ent there are three circuits, and two more will be added. 
—_-——- ---—_---~»-e-} oS —____—- - 


Pneumatic Tubes for Postal Business. 





The Mail and Express of this city says: ‘* The scheme 
to establish a pneumatic tube four inches in diameter be- 
tween New York and Chicago challenges public interest. 
Small pneumatic tubes to convey messages for short dis- 
tances have become almost indispensable in certain places, 
und great advantage is expected to result from the estab- 
lishment of connection by pneumatic tubes between the 
Western Union building and the branch telegraph office in 
Twenty-third street. Large tubes have also been used in 
London and Paris with satisfactory results for several! years, 
the tube two and a half feet in diameter which was laid in 
the former city in 1861 having conveyed a carriage weigh- 
ing 700 pounds at the rate of thirty miles an hour. But 
the tube was only a quarter of a mile long. It is uncer 
tain whether the pneumatic system can be profitably 
worked at so great a distance as that from New York to 
Chicago, but the experiment is l'kely to be tried, it is said. 
As pneumatic tubes four feet and a half in diameter and 
several miles long are now in use in London, it may be 
worth while to repeat a suggestion made by us two or three 
years ago, that pneumatic tubes be used to convey letters 
between the postal stations in New York City. The time 
of delivery would be greatly reduced were the suggestion 
adopted.” 





On Winding Electro-Magnets. 





BY PROFS. W. E. AYRTON, F.R. S., AND JOHN PERRY, M. E. * 





The following experiments were made to determine 
which mode of winding a given length of wire on an iron 
bar gave the strongest electro-magnet for the same current. 
Four bars of iron, each 12 inches long, were cut from the 
same rod # inch thick; and an exactly equal length of wire 
was wound on the four bars respectively, in the following 
way: 

1. Wire wound equally over the whole length (Fig. 1). 

2. Wire coned toward each end (Fig. 2). 

3. Wire wound equzlly over half the iron bar, leaving 
the other end bare (Fig. 3). 

4, Wire wound onone-half, but coned toward the end 
(Fig. 4). 

Electro-magnet No.1 was putso that its axis was at 
right angles to the axis of a small magnetic needle and 
passed through the point of suspension of the needle, 






































FIG.A. 
which was suspended so as to move freely in a horizontal 
plane, and far enough away that the magnetic field due to 
the electro-magnet No. 1, when magnetized by passing a 
current through it, was nearly constant over that portion 
of the field in which the little suspended needle moved 


when deHected. A constant current was now passed 
through the coil on No. 1, and the deflection of the little 
needle observed when No. 1 was placed at different dis- 


tances from the centre of the  test-needle, the axis 
of No. 1, however, always’ remaining in the 
same line. Under these circumstances it is. well known 


that the strength of the field produced by No. 1 at the centre 
of the test-needle is approximately proportional to the 
tangent of its deflection. Experiments were now made in a 
similar way with electro-magnet No. 2, and with each end 
of No. 3 and of No. 4, the same current as was employed 
with electro-magnet No. 1 being used in all cases, and 
which was much below the saturating current. 

The results obtained are given in the accompanying table, 
and are shown plotted in the accompanying curves (Fig. 9), 
vertical distances representing the distance between the 
near end of the electro-magnet and the centre of the test- 
needle, and horizontal distances the tangents of the deflec- 
tion of the test-needle: aaaa is that for No. 1; bbbb for 


wo 








¥ 
n aie, 
mn 
os 1 is a an a& Of & 45 5 85 © 65 7 
Fic, (5. 
No. 2: ecce for the covered end of No. 3; dddd for the 


uncovered end of No. 3; eeee for the covered end of No. 




















4; and ffff for the uncovered end of No. 4, 
: No. 3. No. 4 
Distance in 
inches be No.1. | Nod [7 | = eee 
tween the - ‘ — 

’ Covered, Bare | Covered Bare 
po qu end. end. | end. end. 
and the ations ce 
centre of | ad | oe Fe | een a 
the test-; Dj si bi sis S| | 
needle. Sieg ai gigs F/R €&/ 8,6 & = 

RSS EAEACH CREB A EAE EH 
aes gh OG eet 
3... .. 79° 5.14779 |433)82° |7.12\57° |1.54/67° '2.30 27° |0.57 

aidan 77 (4.3371 2.9 77 (4.33/53 |1.383,62 1.88 21 /0. 

a -s5sctace 69% 2.6758 1.6 |66 2.24146 (1.0452 (1.2814 (0.28 
OM, édecnwnsee 59 11.6647 (1.0756 (1.4839 (|(.81/43 (0.93/11 (0.19 
a ache vuunen 50 1.1937 (0.7646 |1.04/32 0.6236 (0.73 9 |0.16 
re rig 42 0.9 (30 0.58 3714/0.79 2714 0.52/20 (0.56 7 [0.12 
O ..........35 |0.7 |24 |0.4630 (0.58/18 (0.32)\22 (0.48) 4 |0.07 
Se oa rcaen 30 60.58/20 36:25 (0.47/13 (0.23:17 (03 38 (0.05 








To ascertain the distribution of the lines of force, iron 
filings were sprinkled on paraffined paper, and the posi- 
tions the tilings took up fixed by the paraffine being soft- 
ened by a heated piece of copper being passed over the 
paper at a short distance above it. From the curves in 
Fig. 5and from the iron-filing curves it was seen that the 











* London Philosophical Magazine, June, 1883.) 
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effect of coning the wire was to produce a strong field 
very near the pole, but that the force falls off very rapidly 
as the distance from the pole increases. With No. 2 mag- 
net, for instance, the field between the poles is so weak 
that scarcely any definite arrangement of filings is trace- 
able in the diagram corresponding with it. 

From the curves in Fig. 5 itis seen that, at considerable 
distances from the end of the electro-magnet, the uni- 
formly coiled magnet No. 1 produces the most powerful 
field, while for points nearer the magnet, but still ata 
distauce of about 3 inches from it, the covered end of No. 
3 magnet, corresponding with the curve ¢ ¢ ¢ produces 
the strungest field, the next strongest being produced 
by the magnet No. 2 with the wire coned toward each 
end, since obviously the curve bbbcuts the curve aa 
a at apoint corresponding with a distance of about 3 
inches from the end of the magnet. For distances very 
close to the magnet this method of experimenting cannot, 
of course, be employed to measure the resultant force ac- 
curately ; and hence observations by this method at dis- 
tances of less than 314 inches from the end of the magnet 
to the centre of the oscillating needle were not made, and 
conclusions as to the resultant magnetic force very close 
to the poles must, of course, not be drawn from the curves 
in Fig. 4. 

Returning to the curves taken up by the iron filings. 
No.1 magnet gives an arrangement similar to that of an 
ordinary regularly magnetized bar-magnet. With No. 2 
the lines around the poles are similar to those of No. 1. 
but the field between the poles is very weak. Magnets No. 
3 and 4 give very similar figures, showing a very peculiar 
distribution of force. There is a great concentration of 
the lines at the pole corresponding to half of the iron 
which is covered with wire; but the unwound end seems 
to form a long, weak pole, with its maximum force near 
the centre of the bar, 7. e., at the inner end of the coil— 
the differences between these two being, that with No. 4 
magnet there is, comparatively, a greater concentration of 
force at the wound pole, and that the opposite pole is 
longer and extends a little way into the coil—the result of 
the coning of the wire. In these two cases the unwound 
end of the iron seems to act like an armature. 

To ascertain the force which each magnet would exert 
on anarmature, experiments were made and the following 
results obtained, the current flowing through the coil in 
each case being exactly the same, as well as the armature 
employed: 

Weight required to detach 


the armature from the 
covered end of the 


Magnet. magnet. 
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These results confirm those previously obtained, that the 
field produced by the covered ends of the electro-magnets 
numbers 2 or 3 at distances near the pole is much stronger 
than that produced by No. 1. But they show something 
else, viz., that for very small distances it is the covered 
end of No. 4 that produces the strongest field. In other 
words, returning to Fig. 5, the curve, e e, although much 
below the curves aa,bbandcc, must rise rapidly and 
cut the others just asthe curve cc cuts the curveaaata 
point corresponding with a distance of about 4.2 inches 
from the end of the magnet, and just as, again, the curve 
b b cuts aa ata point corresponding with a distance of 
about 3.2 inches from the end of the magnet. The curves 
of iron filings indeed give indication of the great strength 
and concentration of field there is produced close to the 
iron by the wire coned at the end, as employed in the mag- 
net No. 4. 

With, then, a definite iron core, a definite length of wire 
to be coiled on it, and to be traversed with a definite cur- 
rent, the mode of coiling to produce the largest field de- 
pends entirely on the distance from the end of the electro- 
magnet at which the field is to be produced. With the 
particular magnet we have employed we see that, at very 
short distances from the end of the magnet compared 
with the length of the core, the wire should all be coiled 
up at the near end of the core, as in Fig. 4; to create a 
field at a distance from the end of the magnet equal to 
about a third of the length of the magnet, it is better to 
coil the wire uniformly over one-half of the core, as in Fig. 
2, than to cone it up at the near end, asin Fig. 4; while, 
for distances from the end of the magnet equal to or 
greater than about 4 of the length of the core, the uni- 
form mode of winding is the best. 

We have to thank two of our students, Messrs, Sayers 
and Pink, for most cordial assistance rendered us in this 
investigation. 


The Telephone in the Northwest. 





The work of putting up fifty wire cables has begun in 
Minneapolis, Minn. They are to branch out from the City 
Hall in various directions, taking the place of the single 
wires now in use. Mr. E. E. Downes, brother of Mr. L. 
N. Downes, manager of the entire system, is in charge of 
construction. 

These cables, containing fifty wires each, will do away 
with the network of wires which now fill the air. There 
are also many other improvements being made in the 
system looking to its early perfection, so that it shall stand 
second to none in thecountry. A new switch-board, called 
the multiple, is being put into the central office, by which 





minutes, will be done away with. This isthe third board 
of the style yet manufactured. The first was put inte the 
exchange at Indianapolis, the second at Kansas City. By 
its use every operator can reach instantly and make any 
desired connection, whereas by the old style oftentimes 
the connection required the filling out of an order and 
sending it by a boy from one end of the room to the other. 


Minneapolis and St. Paul are being connected by ten 
No. 10 wires, which are four times the size of those now 
in use. Thelabor in getting these wires up and into opera- 
tion will be completed within two weeks. 

In the thickly settled portion of the city new poles with 
fourteen foot cross bars are being erected so that more 
space may be between the wires, avoiding the possibility 
of crossing wires. 

Mr. Temple, the superintendent, is now in Yankton, ne- 
gotiating for the purchase of the exchange there, which 
will complete the entire Northwestern circuit, including all 
of Minnesota, Dakota and a goodly portion of Wisconsin. 

Supt. Henion, of the water commissioners, is in corre- 
spondence with the Bell Company of Cincinnati, looking to 
an experiment with the Bell waterphone, which is an in- 
strument for the purpose of testing all mains and pipes 
for the detection of leaks or waste of water. The water 
commissioners are convinced that the daily waste of water 
in Minneapolis is great, and are anxious to detect the par- 
ties guilty of making it. 
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The Mechanical Part of Electrical Construction. 





Some mechanical engineers who have recently been 
investigating the operations of the electric-light companies 
with a view to the introduction of electric-light plants, 
have made most unfavorable criticisms upon the mechani- 
cal construction of some of the electric-light machinery at 
present turned out. Their complaint is that it is rough, 
carelessly made and poorly fitted, and that before a high 
efficiency can be attained by certain companies their 
methods of construction must be entirely remodeled, and 
the work done on the dynamos be as fine and as accurate, to 
say the least, as that to be found on engines which are to 
run at a similar rate of speed. Whether this criticism is 
just or not we cannot say from personal inspection of the 
machines in question, but we are inclined to think it has 
a fair foundation. On the other hand, we have heard 
high praise awarded to certain manufacturers for the care 
which they take in the construction of all parts of their 
dynamos.—Iron Age. 





THE TELEGRAPH, 


UNDERGROUND WIRES IN FRANCE.—There are now more 
than 700 miles of underground telegraph lines in France, 
and 1,300 miles more are being laid. 


REPAIRING THE CABLES.—The telegraph cables in the 
Guif of St. Lawrence are being repaired, and new ones 
will be laid along the north shore of the river and gulf 
trough the Straits of BelleIsle to the northern points of 
Labrador. 


LIGHTNING IN AN OFFICE.—Lightning struck a pine-tree 
in Centre Harbor, N. H., a few days ago, about one-half 
mile from the telegraph office, and followed the wire into 
it. Mr. Farrell, the operator, was badly stunned, and 
others in the store were affected. 


A CYCLONE.—An Associated Press telegraph operator 
out West got married the other day, and a week after for- 
got to take home a new bonnet he had_ promised his wife. 
Next morning the country was startled by a dispatch 
announcing a ‘*‘ terrible cyclone which crossed over the 
State, desolating the country for miles around. ” 

JAPAN ASSISTS A TELEGRAPH COMPANY.—The Japanese 
Empire is in favor of electric improvements, if its crops 
have failed. A tornado destroyed many of its poppy 
plants, and the tea trade languishes, yet the government 
will allow the Great Northern Telegraph Company $62,000 
to defray the expenses of laying a cable from Nagasaki to 
Corea. 

TELEGRAPH EXTENSION IN WIsconsin.—An Ashland, 
Wis., special says: ‘‘The new telegraph line along the 
Milwaukee, St. Paul, Minneapolis & Omaha line is com- 
pleted to this city, and now the citizens of this place have- 
direct communication with Hudson, St. Paul and west- 
ward. The line will be operated at the Wisconsin Central 
depot for the present.” 

A CELESTIAL TELEGRAPH.—A telegraph line has lately 
been established between Shanghai and Tientsin. It is 
now to be extended to Pekin, as the prejudice has been 
removed. Telegrams are to be forwarded either in French 
or in English. Yet there is a strict scrutiny to be kept 
by two mandarins. The duty of these officials will be to 
see to it that no messages will pass over the wires by which 
the State would be pos maak 


THE MATTER WITH WESTERN UNION.—It is a difficult 
task to lift Western Union stock toa figure which will 
make it a tempting investment. Were it really the 7 per 
cent. security the current dividends would represent it to 
be, the stock should be selling a number of points above 

ar, instead of at 86. Western Union is clearly suffering 
rom too much water, too much competition (and more 
prospectively than at present) and too much Jay Gould. 
—Boston Herald. 


ORANGE JUDD’s TELEGRAPH LINE.—The report that Mr. 
Orange Judd, the well-known agricultural editor and 
publisher, and benefactor of Wesleyan University, was 
dying in Florida, arose from a misunderstanding of a 
telegram which referred to the father of Mr. Judd’s wife, 
who died last week. Mr. Judd is now about sixty-one 
years old. It is eaid that when he wasa student at Middle- 
town he erected the first telegraph line tn Connecticut, 
leading from his room out and around the college building 
and back to his room again. 

















A CONVENTION OF ManaGeErs.—A Dallas, Texas, dispatch 
of June 22 says: ‘‘ The managers of the telegraph offices 
of the principal towns in Texas held a meeting in this city, 
Mr. G. M. Baker, of Dallas, president, and Mr. E. J. Smith, 
of Fort Worth, was secretary. The object of the meeting 
was to discuss the question of improving the telegraphic 
facilities. Business is increasing so rapidly in Texas as to 
require better facilities than the managers now have. The 
matter was pretty thoroughly canvassed by the meeting, 
but no definite action taken.” 


THE GREATEST WIRE IN THE WoRLD.—George Alfred 
Townsend writes: ‘I observe that the Postal Telegraph 
Company has obtained a strong board of directors. The 
President of the Erie Railroad, the President of the Dela- 
ware & Hudson Canal Company, the President of the Fort 
Wayne Railroad, and men of equal character have come 
forward and put their hands in it. Such a wire is not 
possessed in this world outside of the ocean cables ; it is a 
powerful cylinder of copper with a steel centre. George 
D. Roberts, who is a venturesome man, got most of the 
money to produce this wire, which now reaches to Chicago, 
and aims speedy extension to the great terminal and busi- 
ness points of the continent.” 


ANOTHER TELEGRAPH WaR.—A circular was passed 
around among the Chicago offices on Friday of last week, 
announcing a war of rates by the Mutual Union Telegraph 
Company. The circular states that for fifteen cents ten 
words will be sent by night message between Chicago, 
New York, Philadelphia, St. Louis, Baltimore, Louisville, 
Washington, Cincinnati, Pittsburgh and Columbus. The 
movement is understood to be a preliminary anticipation 
of a possible pool again the Western Union, comprising 
the Postal Telegraph Company, ‘the Baltimore & Ohio, 
Southern, American Rapid and Board of Trade companies. 
Superintendent Sholes of the Mutual Union says that the 
company has cut rates to meet a similar reduction by the 
Baltimore & Ohio Company. 


STILLMAN WITT.—The Broadway Lounger of the Tribune 
of this city says: Mr. Schenck, who keeps the Westminster 
Hotel, yesterday said to me: ‘‘Do you remember when I 
asked you to go to Judge Hilton and see if I could not get 
the lease of Stewart’s down-town store? I could have 
made a nice fortune for myself and first-rate rent for that 
estate in the intervening years before the property was al- 
tered. When I took this hotel everybody thought there 
was no money init. Ihave put up an apartment house 
next door at a cost of $190,000. The property belongs to 
the Stillman Witt estate of Cleveland.” Mr. Schenck did 
not seem to know who Stillman Witt was. He was the 
chief telegraph builder through the Western States and 
one of the chief consolidators of what is now the Western 
Union Telegraph Company. 


DECISION AGAINST THE WESTERN UNION.—On July 2 
Judge Freedman, in this citv, denied the motions made by 
the Western Union Telegraph Company fcr the dissolu- 
tion of the Williams and Hatch injunctions. The com- 
pany proposed to give bonds to secure Messrs. Williams 
and Hatch against any loss through the doings of the 
things restrained by the injunctions, namely, the paying of 
dividends on the $15,526,590 of its stock which was issued 
asa stock dividend at thetime of the American Union 
consolidation. Judge Freedman says that the General 
Term having declared thisstock illegally issued, ‘‘ no court 
has any right or power upon an offer by a corporation to 
indemnify a few individuals against pecuniary loss, to 
grant, in effect, permission to such corporation to violate 
the law of theland. The motion must be denied, with $10 
costs.” 


THE TELEGRAPH IN JOURNALISM.—In an address on 
‘* Journalism,” delivered by Mr. Charles Emory Smith, at 
Lafayette College a few days ago, the speaker referred to 
the part played by the telegraph in the development of 
modern journalism, and said: ‘‘A number of journals now 
have their own special wires from leading points. The 
time will soon come when apart from their ordinary news- 
gatherers, they will keep the ablest men they can find con- 
stantly at the capitals to deal critically with the operations 
and the legislation of the hour; when the editorial comments 
will be written on the scene, with all the color and life and in- 
telligence of actual presence; when they will be put upon the 
wires as freely asthe genera] news—nay, further, the time 
is near at hand when the keenest and most experienced 
observer, waiting till the last moment for the freshest 
phases in the kaleideoscopic changes, will stand at the tele- 
phone in Washington and talk his clear, well-digested 
comment ; when it will be simultaneously received in the 
newspaper office in Philadelphia, instantly converted by 
the type-writer into printed copy, and immediately passed 
on to the composing-room ; in short, when the carefully 
gathered information of the acutest journalist spoken in 
Washington at 1 o’clock in the morning over the wire will 
be all ready at 2 o’clock in Philadelphia to be rattled off 
the printing press at the rate of fifty thousand an hour.” 


THE AMERICAN, BRITISH AND CONTINENTAL CABLE Com- 
PANY.—The capital stock of the new cable company briefly 
referred to in last issue is £1,500,000, all of which has been 
subscribed by English capitalists. It is proposed to lay 
two cables, One will extend from a point near Glasgow, 
Scotland, to Belle Isle, 300 miles north of Heart’s Content, 
Newfoundland. This line is intended largely for Canadian 
business, and has some indirect connection with the 
Canadian Pacific scheme. The other will extend from 
Land’s End to Sable Island, 200 miles southeast of Halifax, 
N.S. Thence a cable will be laid to a point on the eastern 
end of Lowe Island, where a terminus has already been 
secured, The cable is being manufactured by the Henley 
Telegraph Works Company, and the contract stipulates 
that it must be completed this year. The new cable com- 
pany will connect with the lines of the Postal Telegraph 
Company on this side, and the agreement with the com- 
pany provides that no pooling of earnings or combi- 
nation with other cable companies shall take place. Alder- 
man Hadley, of London, who has been in Boston during 
the past week in the interest of the above cable company, 
has become interested in the workings of the district mes- 
senger system, and on bis return to London he will 
endeavor to introduce the system in Jondon as an adjunct 
and supplement to his cable and telegraph service. It is 
understood that the cable company and the Postal Tele- 
graph Company, which is to be its American connection, 

ave signed a rigid contract, with heavy penalties, not to 
sell, lease, or co-operate with the Western Union or the 
present cable companies. It is understood that the Postal 
people _are now getting out their material for running a 

arge six- wire copper line from New York to Bangor, Me., 


via Boston, with offices in the cities and towns along the 
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route, ee men in Boston think this combination 
romises to a stronger competition to the Western 
nion than even the late lamented Mutual Union. 


THE TELEPHONE. 


TELEPHONE OvuTPuT.—The net output of telephones by 
Pare Company for the month ending June 20 was 
7,038. 

INDIVIDUAL BELLS.—An exchange says that the Currier 
Telephone Bell Company of Lowell has received an order 
oo the Bell Company of Philadelphia for 5L0 individual 

8. 

A CHANGE.—Miss Minnie Kellogg, of Amherst, succeeds 
Miss Fanny Hurd as day operator at the telephone at 
Northampton, Mass. 

INCORPORATED. —A certificate of incorporation has been 
issued at Wilmington, Del., to the Penn Overland Tele- 
phone and Telegraph Company. 

EXTENSIONS.-—A telephone Jine has been erected between 
Bushnell and Peoria, Ill., and the same line will soon con- 
nect Macomb and Monmouth. Russellville and Darda- 
nelle, Ark., have been connected by telephone. 


THE BANNER TOWN TELEPHONICALLY.—Petersburg, IIl., 
[ac oot 2,832, has a telephone exchange of seventy-two 
subscribers on seventy-two circuits. Over three and 
eight-tenths per cent. of the inhabitants have telephones, 
and five toll lines run to neighboring towns and cities. It 
is Petersburg’s boast that no place in the United States 
= excel it in telephonic progress in proportion to popu- 
ation. 

SouTH AMERICAN COMPANIES.—The Tropical Telephone 
Company is sending 500 sets of instruments to the United 
Telephone Company of the Argentine Republic, making 
1.700 sets sent to South America. The United Company 
of the River Platte has a large and constantly growing 
business. The April receipts of the company were $5,000 
in gold. There were added in Apri! 101 subscribers, mak- 
ing 917 on the books of the company. 

A New TELEPHONE ComMPANy.—The certificate of in- 
corporation of the Chesapeake and Potomac Telephone 
Company was filed on the 30th ult. in the County Clerk’s 
office, The capital stock of the company is fixed at $50,- 
000, divided into 500 shares. The intention is to run wires 
from this city to the Potomac River, connecting with wires 
throughout the country. The mcorporators are H. P. 
Frost, H. B. Little, M. F. Tyler, H. D. Cooke and H. G. 
Davis. 

THE SOUTHWESTERN TELEPHONE COMPANY.—It appears 
from an interview with Manager L. N. Downs, of the 
Southwestern Telephone Company, operating in Texas, 
that 150 subscribers are ready for connection on the Mex- 
ican side as soon as cables are Jaid #& Brownsville and E! 
Paso. The question is raised whether an extension of the 
South western’s lines into Mexican territory will not be an 
invasion of the privileges of the Mexican Telephone Com- 
pany. 

TELEPHONY IN TEXAS.—The telephone exchange in Dal- 
las, Texas, is still increasing its business. Lines now ex- 
tend to nine different towns, and more are building to 
Ennis, Alvarado, Clebourne, Garret, Italy, Milford, Mid- 
lothian and others. The subscribers number about two hun- 
dred and eighty-five. Mr. D. M. Clowes, manager, has 
been promoted to the office of division superintendent, his 
territory being all that north of the thirty-first parallel and 
weat of longitude 96. 

THE OsHKOSH TROUBLE.—The conflict between the Osh- 
kosh city authorities and the telephone company, referred 
to last issue, was brought toaclimax June 2 by Mayor 
Pratt, who ordered the Chief of Police and the head of the 
Fire Department to cut down the company’s poles. One 
pole was chopped down and the wires were cut and re- 
moved from two or three other poles, in the presence of a 
large crowd, The telephone men then climbed the poles 
along the line and prevented any more chopping. Litiga- 
tion is expected. 

RENT FOR TIME TELEPHONES ARE OUT OF ORDER.—The 
Metropolitan Telephone Company of this city brought a 
suit against Russell & Banks, »00kbinders, to recover three 
months’ rent (January, February and March, 1881) for the 
use of a telephone, which was tried in the First District 
Court on the 80th ult. It will be remembered by electricians 
that on January 21, 1881, a severe sleet-storm occurred, 
* which broke down the company’s wires. On account of 
this, the defendants were unable to use their telephone. 
They claim to have frequently notified the company of their 
inability to work the telephone, and asked that it be re- 

ired. The company claimed that it was not bound to 

eep the wires in repair. Justice Norton ordered a verdict 
for the plaintiff for $5, being the amount of rent due at 
the time of the storm. He did not think the plaintiff en- 
titled to what accrued afterward, on account of the failure 
to keep the telephone and wires in repair. 


THE MEXICAN TELEPHONE CoMPANY.—The $50,000 needed 
by this company to carry out its programme appears likely 
to be raised by the issue of 25,000 shares of new stock; 
which the larger present holders in Boston are willing to 
take at $2, on condition that the executive management 
and headquarters of the company be removed from New 
York to Boston. Most of the stock is held in Boston and 
New England, and th» request is therefore considered a 
reasonable one. It is understood that President Delano 
and Treasurer Haines are ready to turn over the insignia 
of office on payment of their claim of $16,000 against the 
company. A prominent Boston director is mentioned for 
president, and Mr. William Reed, a well-known broker 
and treasurer of the South Boston Railroad Company, for 
treasurer and manager. Both names are favorably re- 
ceived, and both gentlemen will probably accept the offices 
when vacant. Mr. Reed is ready to subscribe liberally to 
the new stock. It will require time to carry out the 
changes, a meeting of the stockholders being a necessity to 
that end. 

INTERESTING TIME-SIGNALING INVENTIONS.—A_ cor- 
respondent at Datlas, Texas, writes: The telephone 
exchange here has been greatly benefited by the time- 
signaling inventions of Mr. J. M. Oram, The first was his 
noon signal, an apparatus which automatically rings every 
bell in the city at precisely noon daily. The next is the 
grandest time invention of the age. It is a small machine 
about eight inches square by two and one-half in height, 
and when attached to a certain branch wire from the 
switch-board, converts every telephone in the city into a 











chronometer, giving the exact time every minute in the 
day to within less than the fractional part of a second. 
Any subscriber can hear the exact time any minute by 
simply placing the hand phone to the ear. It is not 
necessary to ring the office; the time is always on hand 
ready to be heard whenever one listens. It takes only 
four ceils ef batteries to run it from our exchange, and 
gives us no tr uble, save looking after the batteries once 
in afew months. We consider this the most useful in- 
vention of the present day. It is never-failing, can always 
be relied on, We can hear the time as well at any of the 
outside towns as at the nearest telephone to the exchange. 
Railroads, steamship lines, and all companies needing 
exact time to the second can depend upon the accuracy of. 
this instrument. 


THE TELEPHONE ON THE BROOKLYN BRIDGE.—It was sup- 
posed that telephone connection between the New York 
and Brooklyn towers of the great bridge would be an effi- 
cient aid in preventing accidents ; but it has not proved so. 
For some reason, known only to the trustees and others in 
authority, the telephone is in the shed at the tower and 
the door of the shed is kept locked. The officer stationed 
at the tower holds the key, and he has to be hunted up 
whenever it is necessary to establish telephonic connection, 
If he happens to be at the opposite side of the 
tower when a message is sent it is impossible for him to 
hear the telephone bell. When the wind is blowing 
the sound can be heard with difficulty a few feet 
from the building. Almost the only chance of 
attracting the officer’s attention is that con- 
tinued ringing generally attracts the attention of some 
passer by, who warns the officer that he is wanted at 
the telephone. As managed at present, the bridge tel- 
ephone fails to be of value in case of sudden necessity. 
‘*T would much rather rely upon my whistle to call 
the attention of the next officer, and so onto the ter- 
minus of the bridge, than to run the risk of delay at 
the telephone,” said one officer. Some who are con- 
nected with the management of the bridge are of the 
opinion that a boy should be stationed at each telephone 
to receive and transmit messages. 


THE TELEPHONE IN DENVER.—A correspondent thus de- 
scribes the office of the Colorado Telephone Company in 
Denver: ‘‘ Our office is in Tabor Block, on the sixth floor. 
We have a Jarge cupola on tbe roof, the top of the same 
being about one hundred feet above the street. There are 
six hundred aud fifty lines in the cupola. Starting north- 
east o2 Larimer street, we drop on to 79 feet poles, con- 
taining sixteen ten-pin cross-arms, The line decreases to 35 
feet poles seventeen blocks away, and then 30 and 25 feet for 
about two miles farther, We have two large branch lines, 
leaving one and three blocks from office, east and southeast, 
stariiug on 76 feet poles with ten ten-pin cross-arms ; we 
zo for two miles or more, with three large branch lines. 
Southeast and south for three miles we have from 35 feet 
to 79 feet poles, with numerous branch lines. South and 
southwest, for one and one-balf to two miles, we have 45 to 
75 feet poles, with many branch lines, leaving oftice with six- 
teen cross-arms., Southwest we leave on 75 feet poles, with 
ten cross-arms, one and one-half miles away 25 feet poles, 
then on 25 feet poles through three towns to Georgetown, 
fifty-four miles. Northwest we start on 75 feet pules, 11 
arms, to 35 feet poles 114 miles; thence west to Central 
City, forty miles and northwest to Boulder, Longmont, 
Nederland and Caribou, fifty miies. Wehave two other 
pole lines leaving office, and branch lines too numerous to 
mention. Ithink Denver can compare with any ovher 
city in the world for pole lines, andalso for operating and 
good service.” 








THE ELECTRIC LIGHT. 

Wisconsin.—The Fond du Lac Electric Lighting & 
Power Company has filed notice of dissolution. 

DAVENPORT, IowA.—The Davenport Gas Company has 
let the contract for the erection of an electric light build- 
ing. 

AN AID TO NAVIGATION.—A leading light-house official 
was in the city last week, and spoke very highly of the 
efficiency of the Brush electric mast lights as aids to lake 
navigation. The mast lights can be seen at a distance of 
thirty-five miles out in the lake.—Cleveland Leader. 

MORTGAGING AN ELECTRIC LIGHT CoMPANY.—On Satur- 
day, the 30th ult., a certificate was filed in the office of the 
County Clerk, this city, showing that holders of the Brush 
Eleczric Illuminating Company’s stock to the amount of 
$854,300 had consented that the company’s property and 
franchises should be mortgaged to secure the payment of 
$300,000 of six per cent. bonds, 

‘‘Wuo THREW THAT?”—Mr. Lansberry, a Cleveland 
carpenter, was fixing the screens inthe show windows of 
a restaurant in that city, when his arm came in contact 
with the metallic support of an electric lamp suspended 
in the window. With a yell that would have madea 
Comanche Indian turn pale, he jumped out of the show 
window to the floor, rubbing his arms and head, lookin 
in a dazed way first at the window, then at his legs om 
arms ; then, fierce!y turning to one of the waiters, he said : 
** Who was it threw that,” and it took some time to con- 
vince him that no one had struck him. 

PROTESTS AGAINST POLE-PLANTING.—The Reading 
(Pa.) Electric Light Company is having trouble iu con- 
structing its lines, The moment its employés begin plant- 
ing a pole some one enters a protest, and work is suspended 
until the highway committee is consulted. So far, since 
the work began the highway committee has been out every 
day exercising its mature judgment on pole-planting. The 
company has increased its numbers of dixgctors from five 
to nine. The board is now composed of Messrs. J. C. A. 
Hoffeditz, president; Henry A. Tyson, secretary and treas- 
urer; Oscar W. Stager, Joseph H. Miller, Joseph T. Valen- 
tine, K. Righter, Thomas P. Merritt, J. H. Cheetham and 
Jesse Orr, the four last-mentioned being the new acces- 
sions. 

THE AMERICAN COMPANY IN PROVIDENCE.—The Ameri- 
can Electric and Illuminating Company has completed 
arrangements for the establishment of itelighting business 
in Providence by leasing for five years the ground floor, 
| 80x100 feet, of a new building erected by the Slater Mill 
and Power Company in a central part of the city. The 
premises are to be ready for occupancy about the middle 
of J uly, and business will be started with a plant of 200-light 
capacity, with opportunity for enlargement should cir- 








cumstancos require, Mr. William A. Hovey has resigned 





the treasuryship of the Hovey Publishing Company and 
accepts the second vice-presidency of the American Elec- 
tric and Illuminating Company. He will become an ac- 
tive executive officer and, probably, manager of, the local 
lighting company soon to be organized in connection with 
the American Company, as heretofore outlined. 


Licutine Tucson, ARIZONA.—The Brush-Swan Electric 
Light Company, lately formed at Tucson, Arizona Terri- 
tory, is busily engaged in placing the dynamo macbine, 
engines and boilers, etc., in position preparatory to start- 
ing its lighting station. The company will use the Brush 
arc light for street purposes, and the Swan incandescent 
lamp forstores and residences, On the top of the Court- 
House the company will erect a mast forty-four feet high, 
from the top of which will be hung six Brush lamps of 
2,000 candle-power each. The Tucson Citizen poetically 
remarks that ‘‘ when Tucson, robed in her electric glory, 
shall be viewed through the evening mi-t by the last of 
the Apaches standing on the summit of Santa Ritas, she 
will appear to him like a mighty glow-worm in the green 
meadow of the Santa Cruz Valley; and to the traveler, 
oo her from afar, she will sparkle and glisten 
‘like a gem in a kingly diadem.’ ” 





MISCELLANEOUS NOTES. 


UNDERGROUND WIRES IN PHILADELPHIA.—The bill 
granting permission to the Philadelphia Sectional Under- 
ground Company to lay its conduits in the streets of the 
pe & Poa od passed the City Councils on Monday last, 

uly 2. 


A BRAKEMAN’S INVENTION. —A brakeman has invented a 
new automatic car-coupler, which has been adopted by the 
Erie Railroad, a contract just having been made with the 
Gifford Car-Coupling cal Manufacturing Company of 
Ohio to put the coupler on the freight-cars of that road, 
numbering, it is said, 50,000. The cars couple automati- 
cally, and can be easily uncoupled by a chain on the roof. 
The State of Connecticut has a law requiring the use of 
automatic couplers of some kind. 


ELECTRICAL STORMS IN THE SuN.-—Professor Brooks, of 
the Red House Observatory, Phelps, N. Y., reports the 
telescopic observation on the morning of the Ist of an 
enormous group of spots now central upon the sun's disc. 
The diameter of the group is 50,000 miles, and the spots 
are visible to the naked eye. They exhibit violent cyclonic 
action, electrical storms and aurora accompanying this 
solar outbreek. A brilliant aurora was visible during the 
previous night. 


A NoveL ELEcTRIC RAILROAD.—Besides electric rail- 
roads proper, there is a probability that Professor Fleeming 
Jenkin’s system of telp herage will before long be practi- 
cally tested in England ona working scale. The device 
differs from a railway in being constructed of metallic 
cables stretched on inculating posts in sections ; these wilh 
serve as the conductor of the current, and as supports for 
the load, whi_h will consist of an electric motor as the 
‘*engine” and of suitably shaped cars as the passenger or 
goods carriages, the train being coupled up so as not to be 
longer than a section. The current is supplied by a 
dynamo, driven bya stationary engine. In a modification 
Professor Jenkin uses trough-like conductors instead of 
wire ropes. 

STOCK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Tuesday of last week and 
Tuesday of this week as follows: 








June 26. July 3. 
American District Telegraph............ 86% aise 
MIRON CHEE, 5 ics000neseenss cor ceaes 674¢ 68 
Bay State Telephone...............0.+.. 126 137 
RUG IIN. Jaa os cin co cute svesdene ees 268 269 
Boston & Northern Telephone.......... Des 14734 
Edison Electric Light Co......... age ete ares 
Granite State Telephone................. eee 
Mutual Union Telegraph............... 1914 abe 
DATICON TOMOIIOIIDs nc cec~ vencciccceses 24 2 
National Bell of Maine............... : i 79 
IN iar, ose po0snccalecacne a pees: 
TL o's <5 co¥ 4s Canes ees 6000 bebnens 138 138 
OUT WORIIET coos. ccc esse ccsccceccccces 6346 60 
Tropical Telepbone........ os ga wee sues 2% 246 
D. g Electric Light.............scecce pales 128 
Western Union Telegraph............... 86 8316 





ELECTRICAL PATENTS ISSUED 


And Dated June 26, 1883. 


Conduit for electric wires; Sidney Parker, Chicago, Ill. 279,977 
Commutator for dynamo-electric machines ; Frank M. 
Brown, Boston, and Charles B. Bosworth, Everett, 
(ES ia Pe a ey ee Sens so stnes 280,288 

Duplex and multiplex telegraphy ; George St. Gardanier, 
Brooklyn, N. ¥. Se esa ee cee caTae Sees See setene 280,028 

Dynamo-electric machine; John Hopkinson and Alex- 
ander Muirbead, Westminster, England.......... .. 280,039 
Dynamo-electric generator; Israel Fisber, Medford, rh 

280, 


BES SE, caakls! Leslecechets stscwnkitaesenes Clteveece 279,929 
Electric arc lamp; Franz 8. Giel, Brooklyn, N. Y...... 279,984 
Electrical pilot-car for locomotives; Smith H. Knapp, i 
and Alpheus E. Adams, Danbury, Conn.............- 280,046 

Electrical type-writer ; Jobn A, Parks and George V. 
Sheffield, New York, N. Y............ anes ae gare sare 280,077 

Insulated electric conductor; George S. Eaton, Brook- 
280,153 


279,946 





Pete eee eee See eee e eee eeeH eres eeeH Fee Hee HEEee 


a 
Electric railway signal; Dewitt C. Farrington, Lowell, 








BUSINESS NOTICES. 


Mr. H. M. Raynor, of 25 Bond street, this city, the 
pioneer dealer in platinum, still continues to supply elec- 
tricians and others with the best quality of platinum at 
the most reasonable rates. See advertisement on last page. 


IN a two-page advertisement in the present issue, the 
World Mfg. Co, already well-known to readers of THE 
ELECTRICAL WORLD, draws attention to four valuable 
books, and offers very liberal premiums for orders for 
them. The advertisement will well repay perusal. 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
oolumns will do u# and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in 
The Electrical World. 


AT-HEAD CARDS. —Lovely set, 4 designs. Mailed 
on receipt of 5c. HEARNE & CO., Box 1487. N. Y. 


PAIRMAN, J.P. Exsey'piveciettica fusots 
cal work done. Inventors’ Institute, Cooper Union. 


Pride, Fraleigh & Kyle, erctiehan es eo: 


tractors, 23 and 25 Dey Street, New York. 











Send five 3c. stamps for fine new 

CARDS set of IMPORTED CARDS, 
WHITING, 50 Nassau St., N. Y. 
S HORT-HAND WRITING THOR- 
oughly taught by mail. Terms low; satisfaction 
guaranteed. Send stamp for circular and specimen 


of writing. 
W. W. HULTON, Stenographer, Pittsburgh, Pa. 


NEW 


FOOT LATHES, 


For Electricians. 
Send stamp for circular to 


* Narragansett Machine Co., 


23 Butter Exchange, 
PROVIDENCE, R. I. 








CEDAR TELEGRAPH POLES 


LIGHT POLES FOR TELEPHONE LINES AND 


LONG POLES FOR CITY USE CON- 
STANTLY ON HAND. 
50,000 Split Cedar Posts on Hand Ready 


for Immediate Delivery. 
BROWNLEF & CoO., 
Detroit, Mich. | 
PINS AND BRACKETS. 


We are now prepared to furnish 
Pins, Plain, at $10 per thousand. 
Pins, Sit 


Brackets Plain, $13 per thousand. 





Painted, per thousand 


Brackets, Painted, $15 perthousand. 


BEST QUALITY OF OAK. 


SPECIAL REDUCTION ON LARGE ORDERS. 
L. B. HARRIS, 


ORAMS 


TELEPHONE TIME SERVICE. 


Repeats the hour and minute every minute in 


all the telephones iu the exchange. Cannot pos- 


sibly give trouble. 
Address the patentve, 


J. M. ORAM, 
Dallas, - - - - Yex. 


GEO, H. WHIPPLE, 


58 Exchange Place, N. Y. 


ELECTRIC LIGHT 


TELEPHONE, 
TELEGRAPH 


—ANDS 


‘Miscellaneous Stocks. 


CORNELL UNIVERSITY 


COURSES IN 
Electrical Engineering, 


Mechanical Engineering, 
Civil Engineering 
and Architecture 


Zntrance Examinations Begin at9 A. 
M., June 18 and Sept, 18, 1883. 











For the Untversiry Rea@isrer, containing full 
statements regirding requirements for admission, 
courses of study, degrees, honors, expenses, free 
scholarships, etc., and for special informati>n. apply 


» es Presinznt of CorNgsLL University, Ithaca, 


qootractors, eto., using quantities of 


MAURICE BRICK, 


WHOLESALE 


DEALER IN FINE CIGARS ONLY. 


Sole proprietor of Brick’s New Nickel 
Brand. All the leading brands on hand. Goods 
sent by express or mail. Send for price list. 

MAURICE BRICK, 
245 Franklin Avenue, Brooklyn, N. Y. 


CHESTER %& CO., 


22 New Church St., N. Y. 
Formerly C. T. & J. N. Chester, 104 Centre St. 





Consulting Engineers and Electricians. 


Special attention given to developing inven- 
tions and securing patents. Expert advice given: 
every class of electro mechanical construction 
attended to, and all classes of electric supplies 
furnished. P. O. Box 2766. 


ENGLISH 


Patent Office. 
H, GARDNER, 


166 Fleet St., 
London. 
Successor to 


Messrs. Robertson, Broo- 
man & CO. 


Gives prompt persor- 
al attention, and ob- 
tains Patents for In- 
ventions, Protection 
for Trade Marks, etc., 
at fixe i and moderate 
charges. Pamphlet of 
costs gratis. 








Thirty years’ practi- 
cal experience. 





Gelatinized Fibre. 


The New Substitute for Hard Rubber. 


Adopted by the leading Electric Light Com 


atus, being a better non-conductor, lighter and | 
more durable, at half the cost. | 
Send for samples, circulars and prices to 


COURTENAY & TRULL, 


No. 15 Dey St., New York. 


Provisional Protection, £8° | 





panies and Manufacturers of Electrical Appar- | 





4. A LONGSTREET, — 
No. 9 Barclay Street,| 
NEW YORK, | 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF EVERY CESGRIPTION, 


ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


Telegraph Instruments for Rail- 





road Use a Specialty. 


NOTICE. 


Our Association With 


MESSRS. POPE, EDCECOMB & BUTLER 
Expired by Limitation June 1, 1883. 
BALDWIN, HOPKINS & PEYTON, 


Solicitors of Patents, 


WASHINGTON, D. C. 


THE BUTLER HARD RUBBER CO. 
Electrical Supplies, 


33 Mercer St., New York. 





Manufacturers of 


Sheet Rubber, Rods, Tubing, Kte., 


RUBBER HOOK INSULATORS. 


Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
And Specialties of any Required 
Character. 


THE 


TROPICAL AMERICAN 


TELEPHONE Co. 


(LIMITED), 


Assignee of 


Professor Alexander Graham Bell, 
Francis Blake, Watson, Andres, 
Roosevelt, Fuller, et al., 


IN 


Central aud South America, 
West Indies and Mexico, 


Controls the Exportation from the United 
States of all 


BELL TELEPHONES, 
BLAKE TRANSMITTERS, 


And other 


TELEPHONIC APPARATUS 
and SUPPLIES. 


Ali Applications for Territory or Orders for 
Instruments and Apparatus FOR EXPORT 
should be addressed to 
of the 


TROPICAL AMERICAN 
TELEPHONE COMPANY, Limited, 


No. 95 MILK ST., BOSTON, MASS., 
U. S.A. 


PATENTED 


the Executive Office 


DELANO, HAINES & C0., 


BROKERS, PROMOTERS 
AND 


General Commission Merchants. 
NEW YORK AND MEXICO. 


The Organization of Companies and the 


Development of Electrical Enterprises of merit 
a specialty. 
NEW YORK CITY. 
F. M. DELANO, )} Temple Court, 5 Beekman 
J. D. HAINES, | Street. 
MEXICO CITY. 


+. W. LA RUE, } Primera Calle de San Fran- 
t+, L. WILEY, | cisco, 5 


-_ = 


EXECUTIVE OFFICERS OF 
“The Mexican Telephone Company,” 


J. D. HAINES, F. MM. DELANO, 


Treasurer. President. 


RAST 'S 





~KERITE = INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


| MANUFACTURED ONLY BY THE INVENTOR, 
| 


‘AUSTIN GOODYEAR DAY, 
| OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


KERITE INSULATION should be used on elec- 
trical conductors for any of the following 
purposes: 


Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


| ur for any other operation which requires per- 
| fect, indestructible and permanent insulation of 
electric wires. 

A large number of 


ANTI-INDUCTLON KERITE TELEPHONE CABLES, 
some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading men connected with telegraphy, tele- 
phony, and electric lighting. ‘ 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir WILLIAM THOMSON, the emi- 
neat Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


For ‘ Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 
Materials, 





120 Broadway, New York. 
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MANUFACTURERS OF 
PATENT 


Telegraph Wire 


To Government Specifications. 
BEST REFINED 


Telephone Wire, 


FENCING WIRE, 


SUBMARINE CABLE WIRE flag: 8% 


Strand & Stay Wire, 


AND 
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Galvanized Binding Wire, On Pare 
Correspondence solicited from lees 2 


American Telegraph, Telephone, & 
Railway and other companies, also == 
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WESTERN ELECTRIC COMPANY. 


NEW YORK. 


INDIANAPOLIS, 
MANUFACTURERS OF 


Telegraph Instruments and Supplies, Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mercurial 


CHICAGO, 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone Exchange Switch Boards, etc. 


AND TELEPHONE APPARATUS OF EVERY DESCRIPTION 


AND AERIAL CABLES, 


UNDERGROUND 


SOLICITED. 


CORRESPONDENCE 





W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 


(LIMITED), 


PALMER WIRE 60, 


PALMER, MASS. 


Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers, 





MANUFACTURERS OF 





Submarine, Subterranean and Aecria 
Cables of every description, for Tele- 
graph, Telephone and Electric 
Light Purposes, 

Henley's Patent Ozokerited Core, 
Henley's Patent Dynamo Machines 
and Electric Lamps. 


TELEGRAPH 


TELE PHONE 
WiRE., 


As Good as the best. 
taken in its manufacture. 


Estimates for any kind of cables or core fur- 
nished. OFFICE: 
8 Draper’s Gardens, Throgmorton Street, 


LONDON, ENGLAND. 
Works: North Woolwich. 


AGENTS IN THE UNITED STATES, 


Western Electric C0,, New York, Chicago, Write us for prices before ordering elsewhere. 


LYMAN'S 0. K. INSTRUMENTS 


f ' 


Special care 




















- = 
No. 2 0. K. SouNDER. 
The above Sounder is warranted te work well 
and has pure platinum points. Price, where any sounder will. Price, $2.60, C. O. D., with 
$1.45, C. O. D., subject to inspection. privilege to examine before paying for it. 


The above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud 
battery, 1 lb. vitriol, 15 ft. office wire, etc., all nicely packed and sent U. O. D., $4.50, with 
privilege to examine before paying for them. 
These instruments are neat in appearance, strong and durable. The bases of the key and 
sounder are iron, japanned, and nicely ornamented with gold leaf, The levers are iron, bronzed, 
and look as wellas brass. All the screws, check-nuts, binding-posts, etc., are of brass, nicely finish- 
ed. The contact points in the key are pure platinum. The sounder magnets are full size, 
and wound to work on a line from a few feet to 10 miles without relay. 

If you want cheaper instruments, send for my reduced price list, which I mail free of 
charge. Will fill all orders the same day 1 receive them. Address, mentioning THE OPERATOR, 


A. B. LYMAN & CO., 
39 SOUTH WATER STREET, - - CLEVELAND, 0. 


THE AMERICAN BELL TELEPHONE COMPANY. 


W. H FORBES. President. W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager. 
GROUND LINE This Company, owning the Original 





No. 20. K. KEy 
The above Key is a perfect working key, 











wam Patents of Alexander Graham Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph 
Company, the patents owned by those 
con\panies, is now prepared to furnish, 
upon application, either directly or through 

any of its agents, Telephones of different 

C styles, ana applicable to a variety of uses. 
This company desires to arrange with 

MD persons of responsibility for establishing 


District or Exchange Systems, 


c in all unoccupied territory, similar to 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic 
required to act as licensees 
pose of establishing 


B PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


urposes, for which instruments will be 
eased for a term of years at a nom val 
rental. 

This Company will arrange for telep one 
lines between cities and towns where Ex- 
- change systems already exist, in ord:r to 
afford facilities for personal communi- 
cation between subscribers or customers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 


Company, 
No. 95 Milk Strect, Boston, Mass. 


All persons using Telephones not licensed by this Company are bereby respectfully notified that 
the on liable to ition, and for damages for infringement, and will be petpesuted accord- 
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THE OPERATOR 


A JOURNAL OF 
Telegraphic Literature, News 


and Miscellaneous 
Reading. 


PUBLISHED ON 
THE lst AND 15th OF EACH MONTH. 


SUBSCRIPTION, IN ADVANCE, 


ONE DOLLAR A YEAR. 


Postage Prepaid to any part of the United 


States or Canada. 


To Foreign Countries the Subscription, Post- 


AGE PREPAID, is $1.50 a Year. 


SPECIAL 


“TRIAL TRIP” OFFER. 


THE OPERATOR 


Will be mailed to any address in the United 


States or Canada, postage prepaid, from the 


present time until 
DECEMBER 15, 1883, 
FOR 50 CENTS. 


W. J. JOHNSTON, PUBLISHER, 


9 MURRAY ST., 


NEW YORK. 


CHARLES WILLIAMS. JR. 





(ESTABLISHED IN 1856), 


109 Court Street, Boston, Mass, 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annuaciators, etc. 


Telegraph and Electrical Instruments, 
Batteries, Wire, Insulators, and Tele- 








ingly to the full extent of the law. 


phone Supplies of every Description. 
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“ELECTRICAL . SUPPLY CO., 
INSULATED WIRES, 


FOR ALL ELECTRICAL PURPOSES. 


ELECTRIC GAS LIGHTERS AND BURNERS, 


UNDER PATENTS OF THE 


Electric Gas- Lighting Company, of Boston. 


ELECTROLIERS, BRACKETS 2 ai on Gia and Parts for the 


BRUSH-SWAN INCANDESCENT LIGHTS. 


ALSO, 


DIAMOND CARBON BATTERIES, 


Improved and Patented. 


SOLE AGENTS FOR 


WALLACH DIAMOND CARBONS, 


FOR ELECTRIC ARC LIGHTS. 


FREDKE. SMITH e& co. 1g | ‘CALEDON TA” 


GALVANIZED IRON TELEGRAPH and TELEPHONE WIRE. 
ELLIOTT’ BROS, LONDON, 


ELECTRICAL TEST INSTRUMENTS. 
AYRTON & PERRY'S 


VOLT-METERS, AM-METERS AND OHM-METERS, 


TEST INSTRUMENTS Manufactured by PATERSON & COOPER, LONDON. 


No. 17 Dey Street, New York. 


FACTORY AT ANSONIA, CONN. 
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Acrmonizen Carrrar $200,000. InconporaTaep Janvany 9ru 1879, 


OFFICE OF THE 


WORLD MANUFACTURING COMPANY, 


— MANUFACTURERS OF— 


standard Household Articles, 


‘No. 122 NASSAU STREET, NEW YORK. 


Dear Sir :—W wish to call your particular attention to the New 
American Dictionary, Great Bible Dictionary, Moore’s Universal Assistant, and 
Shakespeare’s Complete Works, and would like to have you become our 
agent. Hundreds of subscribers may be readily secured if the books 
are shown and their merits explained. It is not like selling an 
ordinary article, for their value is apparent to any one at a glance 
Fou may want some of the articles we give as premiums, and if 
you do, how could you get them as easy and with as little expense 
as in getting subscriptions for these books? If you tell your friends 
that you wish to get up a list of subscribers, and that you are to 
receive a Brussels Carpet or a Domestic Sewing Machine for your 
trouble, they will subscribe readily and give you a start. Don’t 
hesitate, but take hold at once, and you will be surprised to see how 
easy you can get the article you want. If you want some article 
not mentioned in our list of premiums, write and let us know what 
it is, and we will tell you how large an order we require to send 
you the article free, Now, one thing more: You will need a sample 
copy of each book to get subscribers with. 


The price of the New American Dictionaryis - - $1.00 
© The price of the Great Bible Dictinaryis - - - {.40 
The price of Shakespeare’s Complete Worksis - - 1.50 
The price of Moore’s Universal Assistant is - . 2.50 


Price of the Four books by mail, $6.40. To any person who 
wishes to examine the books, we nvake this = 


SPECIAL OFF ER— We will send the four books by mail, post- 


age paid for Four Dollars and Twenty-jive Cents. 
We will send the Four books by Express for $3.25. 


TAKE NOTICE—We can send only one set of these books at this 
Special Offer price to any one person; neither can they count to- 
ward premiums as this offer is made to induce agents to Sive 
the business a trial, 


B ETTE R ST H L. L.--7 you order the four books, and do 


not find them exactly as represented, we will take them back and 
refund you the money. Could anything be jairer than this? Will 
you take hold of the agency and try it? IPf so, let ws hear from 
you at your earliest convenience. Send money by registered letter 
or Post Otiice money order. Respectfully 


® WORLD MANUFACTURING CO., 122 NASSAU STREET, NEW YORK. 


NOTE_--If you do not care to raise a club yourself, will you kindly hand this circular to any prson 
‘Y { avert 


whom you thizk will make & mro* 


AN EXTRAORDINARY OPPORTUNITY 


—TO SECURE— 


Gold and Silver Watches, Sewing Machines, &c. 


Without Expense and but Little Trouble. 


Read and see how it is done. 


BRIGAN DICTIONARY, $1-00 | SHAKESPEARE’S COMPLETE WORKS, $1. 
THE GREAT BIBLE DICTIONARY, 1:20 | MORES UaiVeRSAL ASZISTANT, 5 83°89 


Are some of the most usefal works ever published, and any person can get hundreds of subscribers and a 
handsome Premium Free. Fora description of these Articles see our Large Catalogue. 


° t prices ne 1 above, ill send Free 
For a Five Dollar Order. Pd emumine the Student's Practi- 


cal Telegraph. We will send an extra Dictionary which will be more than double ip value the 


cost of Expressage. 
{ d we will send Free the American Water- 
or a Ten Dollar Order bury stem: tinaing Watem oi: 
choice of the following articles: Ladies’ aterproorf loak, Sixteen Yards Mohair 
Dress Pattern, Five Bottled Silver Plated Castor, Splendid Violin and Bow, 
Gold Mounted Revolver, ors Mechanical Pianoette. We will also put in one Dic- 
thomary extra, which in most cases will more than cover the cost of expressage. 


. we will send Free, one of the fol- 

For a Fifteen Dollar Order icine atic: Sur’ New soia 

Silver Hunting Cased Watch, or your choice of the following articles: Splendid Accor- 

Soon, 40 yards extra quality sheeting, 20 yards Mohair Alpaca, or 20 yards 
s 


Engl Cashmere. We will also send One Dictionary Extra to help pay express charges. 
ra Chain and Locket Given Free with a $4 Order tor books named above 
Horee Shoe Diamond Ring Given Free with a - : Four Dollar Order 
Our Indian Scout Telescope Given Free - Seven “ “ 
our Astronomical Telescope Given Free with s . : Ten . “ 
Our $10 Astronomical TelescopesGiven Fre . Twenty . “ 
teen bs 


‘oin Silver ° Watch Given Free * , 
our Eisler um és; ° $12 Calander Watch Given Free with a Twenty-Five 
tc a és + 


wo Dollar Watch Given Free witha - Five “ 
our New American $8 00 Watch Given Free witha - + S§ixteen * “ 
Our Aluminum Gold ae watch Given Free with a Twenty “ on 
Our Ladies’ $15 Gold atch Given F ree with a : Thirty “ 
Our Gents’ Gold Watch Given Free witha , . Fifty “ + 
Our Gents’ Gold Watch Given Free with a . : - Sixt ‘ 
Our No, Organette Given Free with a . ° : Twelve “ 
Our No, 4 Organette Given Free witha : - : : Fifteen « : 
Our $15 Ariston Given Free witha - . - - - Thirty > . 
Our Ole Bull Violin Given Free with a ; . : - Seven i. 
Our King Paganini Violin Given Free with « : - - Twelve e A 
Our No, Accordeon Given Free witha . : . Eight . 
Our No, Aceordeon Gievn Free witha — - - : - Twelve “* 
Our No, ] Organ Accordeon Given Free witha : ; Fifteen 
Our No, 2 Organ Accu rdeon Given Free witha — - : - Twenty * “ 
Our No, 3 Organ Accordeon Given Free with « . : Twenty-five ~~“ 
One Dozen Silver Plated Knives wi.h Silver Plated l 
Forks to Match Given Free with a - ° . Ten - 
Our Duplex 9 Shot Revolver Given Free wiha : . Ten " 
Our Improved American British Bull Dog Revolver Ten . 
Our Gold Mounted 7 Shot Revolver Given Free witha . Seven . 


The Stereograph, with 300 Pictures Given Free with a 
A Fifty Do rar nostic tow tee Machine Given Free witha Seventy “ 
A $75.00 Domestic Sewing Machine Givea Free with & One Hundred 


If you wish to secure one of the above articles Free, Get up a Club at Once. 


It is an easy thing to do, and you can get even the best articles offered, fora few hours’ work. Ifyou 
haven't got the books, see our Special Offer above Send money by Post Office money order or 
registered letter. Send 1 cent, 2 cent, 5 cent, or 10 cent postag» stamps in good order, fur amounts less than 
One Dollar. Send bills for lenper amounts and make change with postage statnps. Large amounts should be 
sent Ly post office money order or registered letter. send $ cent stamps if you can get any of the above 
denominations, World Manufacturing Co., 122 Nassau Street, New York. 








MOORE’S UNIVERSAL ASSISTANT 


* and Complete Mechanic 


Contains 1016 Pages, 500 En ngs, and 
over 1,000.000 Industrial Facts, Calecula- 
tions, Receipts, Processes, Trade Secrets 

&Csy im every business. 

For sterling Value, Elegance, and Low ‘ost, this Work has ho Com- 

peer i the English Language. What Oth Sagi-—‘ A regular 

condensed Universal Encyclopedia containing pro 28, rules, &c, 

in over 200 different trades and octtupations with yles for all 

possible calcttlations."—ManvractoRER AND BUILDER. Forms 

COMPLETE TREATISES On the different subjects. —ScIENTIFIC AMERICAN 

’ The information given ig worth ten times its ¢ost’’-- D. West M'P’R. 

‘Should have @ place onthe shelf in every library.”—Can. MECHAN- 
1C’S MAGAZINE. The ‘UNIVERSAL ASSISTANT’ is @ feference library 

n itself—AMERICAN GRoceR. “Contains information on almost 

overy subject under the sun.’’—GRANGE VisiTOR, * It is crammed full 

f solid information on all the practical affairs of life.”--West FARMER. 

“Is of itselfan ample, pleasing and useful study for the whole winter. 
Mp. Farmer. ‘*A reliable work, would willingly pay $10 for it if 

necessary.”—H. DiNNIN. ‘‘Gives information of great value to 

every Engineer, Mechanic and Artisan,”—AM. MILLER. 


i}*‘This may be called the Book of Wonders, for it has a 
compilation of information from all avenues of 
knowledge. Nowhere else can such a mine of in- 
tellectual wealth be found: should be in every 
household: certainly in overs, ‘office and 
workshop.’—Kansas City Times. 
I ‘We most heartily commend the ‘UNIVERSAL ASSISTANT AND COMPLETE 
MECHANIC’ a8 well nigh indispensable toany Miller, Farmer or business man,"—LEFFEL’S 
News. **The mostcomplete and valuable of any work ofits kind we have ever seen.’’—AM. 
= facuinist. “The CoMPLETE MECHANIC’ is the best and cheapest work of its class publish- 
ed.”"—FREDERICK Kerry, Engineer. Sample Copy by mail for $2.50, 
ra rdin Off Y Ifany person will get upa club of ret e each we willsend 
Oo! a ry e @ FREE as & premium the Ainericah Stem Wind aterbury Watch. 
lub of Six we will send? rrer a Solid Siver Hunting | For @ Cjyb of me! @ we will send FREE, @ Lady’s 
Case Watch. 8olid Gol Beatin Case Watch. 
For a Ciup of Twenty we will send FREE, Gent’s Solid Gold Hunting Case Watch. Send $2,§0 at once for asam:- 
plecopy, You can easily secure one of these watches in a day or two or during your leasure time . New West 


WORLD MANUFACTURING CO. 122 Nasssau Street, New Yor 


The Book of Books~The GREAT BIBLE DICTIONARY 


AND REPOSITORY_OF A MILLION FACTS 


ABOUT THE SACRED SCRIPTURES- 

An eminent Christian philologist calls it “TUE CHRISTIAN SILLUSTRAT” 
ED WEBSTER.” Grandestcompendium of Biblical information ever pre” 
pared, Allinonevolume. Invaluabletoclergymen of every denomina” 
tion, to coilegians ol every grade, to Sunday school teachers and scholars: 
every Christian, man, woman and childin the English speaking world. 
The most PROFOUND SCHOLAR as well as the Most SIMPLE CHILD can glean 
useful knowledge from its great storehouse of sacred facts. This volume 
contains the exact results of the persistent inquiries and investigations cf 
all the mostlearncd and devoutChristiansof every sect and ceuptry. Hun- 
dredsof hours can bo saved by this volumeto even the ripest Biblical 
scholar, forhere they can find in an instant the exact words of every 
text, with every passage bearing upon it. The Sundey school 
teacher Will find this book serve his purpose as a ready reckoner does 
the purpose ofthe businessman. Atone glance he hasa terrain knowl- 
edgo of anyname, allusion, doctrine,ctc, The unlearned Christian 
can here find the meaning ofthe various subjects alluded toin his pastor's 
discourses. The Christien reasoner can draw from this Biblical 
armory facts and arguments toconfute the assumptionsot the dogmatic 
or disbelievingdisputant. The humble Christian can here find the 
numerous texts fitted tocomfort him, liithis soul out of the quagmire of 

disbelief to the solid ground of unshaken faith, 
Fifty-eight full pege tllustrations of IXCIDFNTS, PERSONS 
* land EVENTS illustrative of the WONDERRFUL and BEAUTIFULSscenes which 
MM imake the Bible the most interesting 2s wellas the best of books. A DIL~ 
IGENT STUDENTH ight spend years EFARCHING TNE BEST LIBRARIES in the 
land, and then he would not have the knowledge easily procurable from the 
ages of this GREAT AND UNIQUE VOLUME, 
Ronteine Brown's oupous CONCOLDANCE of the OLD AND NEW TESTA- 
i = MENTS. The mos: perfect and comprehensive book of its class ever issued, 
Sees and atmost the only sacred text book thatthe Professors of both Oxfurd 
—— E 7 Th nd eae. in rane, vsowmees ‘e ey d fag oe \ ee 
- The price of this large und beautiful > pare volume has been put a e K 

TA KE NOTIC % low ores of ONE DOLLAR ANDOFORTY CENTS. including postage to any 

part ofthe United States or Canada. This makes it the cheapest volume ever offered to Christian readers. 
EXTRAOR OFFER 1 iy reeneip Sed gL-aO stoncefor «Sample 
DINARY e getupa Club of fcopy. You can easily secure one of 
Sev7nat $1.40 each we willsend free as 4 premium the American Wuater- F:hese watchesin a day or two, or dur- 
bury Stem Winding Watch. ing your leisure time evenings. As 
ForaCtub Of 1 Res wiiisens free a Solid Silver Hunting Case Watch. to our reliability we refer to publish- 
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Fors Ciubo we willsend free a Lauy’s Solid Gold Hunting Case Watch. fers of this paper,the cémmercia! agen. 
Fora Clubo we willsend free a Gents’ Suiid Gold Hunting Case Watch, | cies or any express Co. in this city-_. 


WORLD MANUFACTURING CO., 122 Nassau street, New Yorl., 


; Shakespeare's Works Compleie. 


Regular Price, - = Three Dollars. 
Our P ice, One Dollar and Fifty Cents. 
The entire works of Shakespeare, carefully prepared from the 
earliest and Must modern editions, selected, where commen- 
tators have differed as to the sense of obscure and doubtful 
passages, from those readings which lest critics believe 
the most Shakespearean and best suited to a popul»r edition, 
Profusely embell.shed with elaborate and elegant engravings 
by Coxen the celebrated artist, and a Steel Por rait of Shakes- 



















are. 

The “Perfect” Shakespeare is the Best Edition, printed from 
.new, clear, easily read type; contains all the poems, the plays, 
Zthe characters and the language unabridged, as they orizi- 
Znally sprang from the august brow of thig Jove of poets, the 

sublime Shakespeare. The Perfect Shakedbear alse contains 
the full text of Shakespeare’s will, as recorded in the Preroga- 
tive Court of Canterbury, and alsoa complete Explanatory 
Glossary of all the unusual words and phrases occurring in 
“his works. Boundin the best English Cloth, with elaborate 
Artistic Designs in Black and Goid on backand sides Bize, 
1144 inches long, 8% inches wide, 1% in, thick. ‘ 

SPECIAL NOUNCEMENT.—On receipt of 
51.50, we willsend the entire Works of Shakespezre to any 
Agent, charges prepaid. This offer is also good to Minister 5 
and School Teachers who will agree to show It to their friends 
@= We know that if you have these works, all yourfriends wili 
send. Money cheerfully refunded if dissatisfied. ORDER AT 
ONCE. Send Post Office order or registered letter to a 


i ti ~ World Mancf’y Co, 122 Nassau Street, New York 
CHEAPEST BOOK iN THE WORLD. 


The New American Dictionary Price cnly 
q $1 00. Contesine 1,000 Engravings and 100 puges more 
Z ZZ BB. This useful and pe A Wenee Pook 9F the kind ever ee evenes 









































Za knowledge, 23 well as the best Dictionary in'the world. Superbly bourd in 
cloth and gilt. No pocket affair, butalarge volume, It contains every usefut 

word ir. **e English language, ‘vith its true meaning, derivation, Spelling and 

pronunciation, and avast amount of absolutely necessary information upon 

Belence, Mythology, me erephy yr History, insolvent land and interest 

aws, etc., being a ect ibrar P .; 

Dictionary Custs $9.00 an the New American Br enererencer, an ” 

end what the Press s: 

“We have examined the New American Dictionary and find it 1s avery 
valuable book.--HOUSE & Homx. ‘We have never seen its equal, either in price 
finish, or cuntents.”"—THE ApvocaTE. ‘*Worth ten times the money.”—TRI- 
BUNE AND FARMER. ‘A perfect Dictionary and Jibrary of reference, '—LxsLix 
ILLUSTRATED NEWS, We have frequent occasion to use the New American 
- N ; HW Dictionary in our office and regard it well worth the price.”"—CuRISTIAN UNION 
ENDIUM ff & i '* With the New American Dictionary in the library for reference, many other 

EFUL ii rc much more expensive works can be dispensed with, and ignorance of his coun- 
“iEoce — ih ga try, history, business, law, ete., is inexcusable in any man —ScIENTIFIC AMERI- 
¥ can. “A Valuable addition to any library."—N. ¥. SUN. ‘There is more real 
worth than in most books atten times the cost.”"—N. Y. COMMERCIAL WORLD, 

Note the price, $4.00, post-paid; 2 copies for $4.75. 

Extraordinary Offer. {2179 wil! zet up 
we will send Free as a premium the American Waterbury Stem Winding Watch 
> Fora Club of (5 we wil!send free a Solid Silver Hunting Case Watch. 

Fers Club of 30 we willsend free a Lady's Solid Goid Hunting Case Watch, 
Fora Club of 50 ve willsend free a Gents’ Solid Gold Hunting Case Watch. 
Send a Dollar at once for asample copy. You can easily secure one of these 
watches’ in a day or two, or during your leisure time evenings. 
As to our reliability can refer to the publishers of this paper, the commercia) 
agen ‘ies or any ex; Co, in this city, Address 


WORLD MANUFACTURING CO., 122 Nassau Street, New York 


THIS SPLENDID 
COIN SILVER HUNTING CASE 


WATCH FREE 
Za 


M4 






+ 












To any person who will send us 
—uu order for— 


\ NiMVY AMERICAN, 
DICTIONARIES 


At Ove Dollar Each. © 


Any person can readily secure 
Fifteen ubscribersin one or two 
hours, or ina single evening. If 


you wanta good SOLID COIN SILVE ATCH 
and want +3 1 SOK! Hour hy nev At can 
easily do so, Send ON & LAR for asam lecopy 
ofthe NEW AM AN DICT! ARY and 
see how easy you can get upaclubof FF o 

¥f you don’t care to get up a club yourself will you kindly nand 
this to some person Whom you think would like toget the watch. 48 
pagoillustrated cataloguerREE Send money by registered letter 
or P. O. Money Order, Send all orders to WORLB MéR ~ 
F ACTURING CO. i22 Nassau Street, New York. 


We give this Watch with a $15 order for any of the above books: 
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TESTIMONIALS. 


Office of the Auditor of the Treasury, Post Office Department, 
World Mannie Co., Washington, D. C., Jan. 29, 1883- 
The New American Dictionary ordered January 15 at hand. I obtained fourteen 
subscribers in about as many minutes last Saturday, and find the Post Office depart- 
ment is a good field to workin ‘The book proves to be just the thing for office use, 
i have many more promised, and will send another larger order. Send the silver 
Watch as premium for this club. Respectfully, ROBERT H. WOOD. 


April 30, 1883. 


0 


. . - $69 9 
Pleass send the $50.00 Domestic Sow 


World Manufacturing Co., 
Inclosed find money order for Ten Dollars, as part payment for 

New American Dictionaries, at $1 each, = 2 

Ksibie Dictionaries, at $1.4) each, Sd 

Shakespeares, $ 1-50 each, . 


Total - 
a t bill at express office. 
Machtos ba my Premium. Pine books sell readily, and give satisfaction. 
send you a larger order soon. 
Yours truly, STELLA S, BECKWITH, McHenry, [il. 


April 30, 1883. 





World Manufacturing Co., 


TESTIMONIALS. 


World Manufacturing Co., nals iets Ls ai Ses age 1968. 

— losed find fift ollars, for whic ease sen y New American 
Bicticuntice mad pocmiann two ten dollar ‘alaminus Gold Watches. The premium 
Watch I received hate last club of Dictionaries gives good satisfaction. ill send 

few days. 
peas See ae ae Yours truly, CHARLES McCOY, Ozark, Christian Co., Mo. 


World Manufacturing Co , Jan. 19, 1883. 
Enclosed you will find the money for a club of fifteen Dictionaries, and the coin 
silver Watch, lama poor boy, and only eleven yeurs old. My parents could not 
afford to buy me a Watch, [I thought I would earn the Watch myself by pee Tn 
elub for your New American Dictionary, and have succeeded. Send at once and o es 


Yours respectfully, MARTIN M. KELLER, Centre Hall, Centre Co., Pa. 





World Manufacturing Co., Jan. 15. 1883. 
my Dictionary last Saturday noon, and a club of fifteen before night. 


I got fot =P 
I oncleée fifteen dollars for 15 New American Dictionaries and the silver Watch. né 


| soon as you can conveniently, I will continue to canvass and send you more orders. 


Gentlemen—Find enclosed One Hundred and Ten Dollars for 100 New American 


D onarics, Se i ictionaries and Shakespeare’s Works tor the extra ten dol- 
Sooo i will aepy ine BGO Domoutic Sewing Machine and the Goid Watch for my 
premiums. I sent you Fifty Doliars last month, and wiil send you more orders soon, 
Ship books at once, and oblige 

CHARLES O’*DONNELL, New Tacoma, Washington Territory. 


May 9, 1883. 





Wor Manufacturing Co., d I dred 
Please send soon as possible sixty New American Dictionaries and one hundre 
Bible Dictionaries, and premiums as named below. Enclosed tind Post Office money 
order to balance biil. Iam very much pleased with the Bible Dictionaries, and tea 
they will sell as fast as the New American Dictionaries. My last lot of on he 
ecanze by Adams Express. Send this toc by Mallory line of steamers, which will 


ehcaper than by express, 
. ee Respectfully yours, ALANSON BROWN, Gonzales, Texas. 
ina May 4, 1883. 


d New American Dictionaries, and 
fae inte dee l am tweive years old; shall try 





World Manufacturing Co , 
Find enclosed Fiiteen Dollars. 
premium Watcha, i goi the subseribers in two days. 


for more, P 
Respectfully, Master CHAS. BULL, Greenville, Plumas Co., Cal, 
May 11, 1883. 


Got five orders in ten minutes 





World Manufacturing Co , 


Please send me five New American Dictionaries. 
after I got the book. Send Premium as named below. 


Yours Respectfully, THOS. WILKINSON, Box 1218, Fargo Dakota. 
May 12, 1883. 





World Manufacturing Co., 


Gents—Sample Dictionary came prompt to hand, and gave perfect satisfaction. i 
found no trouble in getting ten subscribers in about an hour. Enclosed fine Teun Dol- 
lars. Please send ten New Americaa Wictionarics, and six-bottie silver-plated Cas.or 


as premium, r 
zi Yours truty, Mrs. H. T- BASS, Springiield, Vt. 


World Manufacturing Co., Jan. 25, 1883. 


| World Manufacturing Co., 


| World Manufacturing Co., 


Sirs—Enclosed find $30 for thirty New American Dictionaries and the gold Watcb | 


Send soon as possible. 


remium, : 
se Yours truly, MRS. ELIZABETH C. COATS, Fulton, N. ¥. 





Jan. 22, 1883. 


World Manufacturing Co., scans seiaaisoibiel 

—J enclose $30 for thirty ction e 
onde" Gen patie riese send at once and oblige, ’ 2 
Yours respectfully, ANDREW HELMAN, Winfield, Kansas. 





Jan. 29, 1883. . 
I will take the New 
and { am getting 


World Manufacturing Co., 


Enclosed find $20 for twenty New 
American Lever Watch for my premium. 


up a club now. 
, Yours truly, MOSES M. ROBINSON, Manlius Village, N. ¥. 


American Dictionaries. 
This is my second order, 





World Manufacturing Co., Jan. 31, 1883. 


z — y ompleted a club of 50 for the New American Dictionary, and enclose 
che eae Ma Tee oom as see the Watch as promised. I have a large pere 
sunal acquaintance, and can sell many more Dictionaries, which I propose to do. ay 
take a Weteh for my wife for my next premium. 

Yours truly, E.R. F. HART, 210 Clybournsc Piece, Chicago, iil, 


World Manufacturing Co., Jan. 26, 1883. 


Enclosed find ten dollars for New American Dictionaries. Send mohair dress pat- 
tern for premium. Will send you another order soon, 


Yours respectfully, W. J. PERRY, Griggsville, Hl. 





World Manufacturing Co., Jan. 26, 1883. 

Gents—The New American Dictionary is at hand and gives perfect satisfaction. En- 
close twelve dollars for twelve copies, and want the Organette as premium. I want 
to become your agent for this section, so send this order at once, 


Respectfully, W. W. JOHNSTON, Bennett's Station, Texas, 


World Manufacturing Co., Jan. 10, 1883. 


Dear Sirs—I enclose the cash for 100 New American Dictionaries, which please sené 
at once. Send Gents solid gold watch and the twenty dollar gold piece as premiums. 


Yours truly, J. C. TUDOR, 21 Striker Street, Baltimore, Md. 


World Manufacturing Co., Jan. 30, 1883. 


Dear Sirs—I again went to work, and in the little spare time I have had, have se- 
cured 100 new subscribers for the New American Dictionary, which please ship as 
before. The gold Watch which I received with the last lot proves satisfactory. ill 
i ome cash commission instead of premium for this order. 
and oblige 





J. C. TUDOR, Baltimore, Md, 
World Manufacturtng Co., , Jan. 1, 1883. 


Enclosed find money order for 41 New American Dictionaries and premiums as 
named below. = = = Please let me know if you will give me a cash commission. 
Will send you another order soon. 


Respectfully, W. S. DIEFFENBACHER, Jersey Shore, Lyconing Co., Pa. 





World Manufacturing Co., Jan. 26, 1883. 

I received the books a few days since, and my wife is very much pleased with th 
Watch. The Dictionaries give entire satiataction. I did not order halt enough, I en: 
close the cash tor one hundred New American Dictionaries, which please forward 
soon as possible, so I may not disappoint my subscribers, 


Respectfully, W. S. DIEFFENBACHER, Jersey Shore, Lyconing Co., Pa. 





World Manuixcturing Co. Jan. 
I hereby acknowledge receipt of Dictionaries and premium Watch, tS, 1S08- oe 


eatisfactory and : 
out pecans ? as represente What can you sell me the Dictionaries tor with- 
Yours truly, H. 8. GILMAN, Poet Millis, Vermont, 


World Manufacturing Co., Jan. 12, 1883. 


The New American Dictionary is all right and worth the money. I enclose $15 
for a club of fifteen, and want the silver Watch for premium. I will get up more clu 


(soon. 
: Respectfully, GEORGE WOOD, Mill View, Pa. 





World Manufacturing Co., 


Have Delivered all the Dictionaries 
mee. Will continue to work for you th 


Jan. 25, 1883. 
and more called for. Please send 18 more at 
is winter and spring. 

Yours, J. H. ELLIS, Princeton, Wl. 
j 





World Manufacturing Co., Jan. 24, 1883. 


I have secured a club of 30 for your New American Dictionaries, and enelose the 
money for same. Please send the ladies’ gold watch tor premium, If it proves satis- 
factory 1 will get up a club of 60, for a stem-winding gold watch for my husband. 


Respecttully, MRS, DR. G. W. FISHER, Lake City, Mich. 


Send soon as possible, 


| amount required. 


Will take the double-barrelled | 


Respectfally yours, J. K. HOFF, Congress, Ohio. 





World Manufacturing Co., Jan. 16, 1883. 


I enclose Post Office order, $24.00, for seventeen New American Dictionaries and 
five Bible Dictionaries, which please forward at once with the premium, ten dollar 
Watch. Am still getting orders, and will send tor another lot soon, 


Yours in haste, JOHN P. HAGAN (Teacher), Sherbrooke, Nova Scotia. 





World Manufacturing Co-.-, Jan. 11, 1883. 
Gentlemen—Find ¢ nclosed the cash for fifty New American Dictionaries, same as 
last lot bought from you. Send by Adams Express. 
Yours truly, C. C. KINNISON, Rural Dale, Ohio, 


World Manufacturing Co., Jan. 29, 1883. 

The New American Dictionary received in due time, and I found it much better 
than I expected. I took a little pains to show it to my neighbors, and got a club of 
15 in a short time. Find enclosed $15 for them, and please send the solid silver Watch 
as premium. I think I can get a young man to canvass this section for you. 


Yours respectfully, IRA R. HALL, Randolph, Pa. 





Jan. 25, 1883. 
Have completed a club of 15, and enclose 
and want the silver watch for premium, I am getting up @ 
adies’ gold Watch. 


Respectfully yours, B. W. BECKS, Palatka, Fla. 


The New American Dictionary at hand. 
Rost office order for $15 
“lub of 30 to secure the i 


Jan. 26, 1883. 
I have taken 15 subscribers for the New American Dictionary, and enclose the 
Please send at once, The books sell readily, and I will send you s 


larger club next time. 
Yours truly, FRANK ENGLISH, Salem, Ohio. 





World Manufacturing Co., Jan. 27, 1883. 
Dear Sir—I send you $15 for fifteen more Dictionaries and premium as promised. 


| Please forward the goods at once and oblige, 


| find order for fifteea more, and the premium Watch, 


er 


| World Manufacturing Co., 





| 


| 
| 
| 


| tions how to s 


| have more subscribers toward a new club, 


| of valuable information on the chronology of the worlc 


ROYAL PHILLIPS, Oskaloosa, Iowa. 


World Manutlacturing Co., 
I have sold the 100 New American Dictionaries. 
as it is more convenient? 


Jan 29, 1883. 
Will you send me 50 at 100 rates, 


Respectfully, NORMAN WEBBER, Lubec, Maine, 


World Manufacturing Co., Jan. 27, 1883. 
I received the New American Dictionary, and am much pleased with it. Inclosed 


The Dictionary examined is 
the best advertisment it can have, 


BENJ. F. JENKINS, Cromwell, Ohio Co., Ky. 


World Manufacturing Co., 

I received the Dictionary, and find it as advertised=a good book 
fifceen Dictionaries and the premium silver Watch, 
am getting up another club. 

Yours respectfully, C, S. HINKLEY, Jonesport, Maine. 


Jan. 31, 1883. 
I inelose $15 tor 
i got up this club very eary, and 


World Manutacturing Co., 


January 30, 1883. 
i here inclose $30 tor New American Dictionaries, 


i made this club last week, and 

Send the gold Watch as premium tor this 

fam doing a good business with your books, and will send another order soon. 
Hespectfully, J. J. ROBERTS, Steel Works, South Pueblo, Colorado, 


club, 


Jan. 12. 1883. 
Sirs: @ received the Dictionaries, together with the Watch. The books were better 


than represented, and people were well satisfied with them. The Watch Keeps time 
wath the ra'lroad, Idid not suppose so good a Wateh could be given as a premium 
With fifteen books. I sold the Watch yesterday tor $18. I am now canvassing to 
secure a much better one still, 


Yours respectfully, A. B. C,. GERKEN, Florence, Morgan Co., Mo, 


World Manufacturing Co., Nov. 21, 18.2. 

Find inclosed #30 tor 30 New American Dictionaries and the Ladies’ Solid Gold 
Watch. I secured thirty subscribers in one day, and have sever«l more promised. 
Everyone likes the Dictionary, and ali I have seen have subscribed. 


MESS LAURA COIL, Annapolis, Mo, 


Extracts from Prominent Newspapers. 


|FROM THE TEACHERS’ INSTITUTE, NEW YORK, JUNE, 1882.]| 
A WONDERFUL BOOK. How the World Manufacturing Company ever managed to make such 


‘a comprehensive work as THE NEW AMERICAN DicTIONARY is one of the mysteries which 


the ordinary public is powerless to solve. Mure solid information packed in similar compass is so difficult to 
find that we know not where to recommend our tieaders to search for it, The dictionary gives all words, 
with Definitions, that an ordinary reader or writer is apt to need. In addition to this, there is a great quantity 

hs history, on Scripture events and names; on matters of 
legal importance in every-day life, together with a condensed panorama of the United States, showin 
Geography, History, Population, Commercial Resources and Monetary Affairs. In its illustrations the book is 
marvelously rich. Whether for the professional literary person, the mature student, or the boy or girl sconng 
knowledge in addition to school studies, THK NE AMERICAN DICTIONARY is a work which 
should be on every desk or table for ready reference. As a** Handy Book” of great wealth of 
information, at a low price, it is unsurpassed. 





{FROM THE CHRISTIAN UNION, JUNE }, 1882.) 

THE NEW AMERICAN DICTIONARY, whi h is advertised for sale at $1 by the World Manu 
facturiug Co., is a useful compendium of information, besides being a fairly comprehensive Dictionary of the 
English language, It contains principles of pronunciation, list of werds that are usually mispronounced, direc- 

ak and write with ojegenee and ease, a vocabulary of slang and vulgar phrases, the Constitution 
of the United States, Declaration fof Independence and various statistical tables relating to the growth and 
commerce of the c. untry. We have frequent occasion to use it in the Christian Union office, and regard it well 
worth the price. Pitas “iat 
{FROM THE DOMESTIC FASHION COURIER. | 

The Dictionary called THE NEW AMERICAN DICTION (RY, published by the World Manu 
facturing Co., is one of the best books for convenient reference ever offered to the public. It is not only an 
excellent and complete Dictionary, but a perfect encyclopedia of valuable information upon topics of geographi- 
cal, historical and commercial importance. It is in every way a valuable addition to a library. 


WORLD MANUFACTURING COMPANY, 122 NASSAU ST.,N. Y. 
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FOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


FIREPROOF INSULATED 


From Pure Lake Superior Copper. 


ELECTRIC LIGHT WIRE 


Conductivity Guaranteed. 


Patent “K. K.” Insulated Copper and Iron Wire. for Telephone and Telegraph Use. 


49 CHAMBERS ST., N. Y. 


WORKS: WATERBURY, CONN. 


18 FEDERAL ST., BOSTON. 








TELEGRAPH AND TELEPHONE, 
POLES. 
65,000 25 to G0 feet, No. | Quality. 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F. & P. M., Mack. Div. M.C., P. O. & Pt. 
Austin Railroads. 

Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Prompt delivery. 


HENRY C. RIPLEY, 


EAST SAGINAW, MICH THE C peo 


COMPLETE SETS OF 


MACHINERY 


FOR THE MANUFACTURE OF 


Telegraph Cables. 


ST. LOUIS, MO., 
Wire Stranding Machines. 
Complete sets of machinery for Purifying India A re Wa rra nted t h e€ B est 


Rubber and Gutta Percha, and Insulating Wire. 

Lapping Machines forcoverng Wie wich sut,| FOR, ELECTRIC LIGHTS. 
Cotton, Flax, Hemp, Tape, etc. 
Thomas Barraclough & Co., Limited, | G- TILLOTSON & CO., 

8 KING STREET, AGENTS, 


5 and 7 Dey Street, N Y. 


DIAMONI 


TRADE MARK 














MANUFACTURED BY THE 


American Carbon Co., 








Manchester, - 





Yellow Cedar 7 Telegraph Poles, 


Railroad Ties, Paving Timber and Fence Posts for each, 
Electric Light, Telephone and Railroad Companies’ Use. 





The Michael Bay Lumber Co. (Limited) have on hand and cut to order Yellow Cedar Telegrapb 
Poles, which will last from eight to ten years longer than white cedar or chestnut. Yard and 
office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 30 feet, 6 and 7 inch top, | 
and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation. Fifty thousand ready to deliver 
April and May. Correspondence solicited. All erders addressed to 


A. A. COLBY, AGENT, BUFFALO, N. Y., 


Will receive prompt attention. 





GEORGE “WESTINGHOUSE, *%. President. ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T, ROWAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH ANDSIGNAL CO., 


PITTSBURGH, PENNA.., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO.,, anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


Post Office Box 207. 





tay” Plans, estimates and detailed descriptions, riptions, together with references to apparatus in prac- 
tical operation, will be furnished upon application. 
Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Wa ve 





Iron Telegraph & Telephone Wire, 


MANUFACTURED BY 


Fred’k Smith & Co., 
HALIFAX, - ENGLAND. 


Wire Delivered on Board in Liverpool for Shipment to any Part of the World, 


OR FROM STOCK IN NEW YORK, 


Or in Bond, or Duty Paid in any Part of the United States. 





Full particulars, quotations in sterling or currency, and tables and samples on application. 


THE ELECTRICAL SUPPLY CoO., 


Sole Agents for the Untted States, 


17 Dey St.. N. ¥. 





PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of electric 
and acoustic telephones. Will not STRETCH nor RUST. RESISTS 
SMOKE. ACIDS and DAMPNESS. TENACITY more than FOUR times 
its weight per mile. 


PHOSPHOR-BRONZE RODS, 
SPRING METAL AND WIRE, 


Re Lhesp Loe. Bionge.”” superior to German silver or brass for electrical apparatus. pieeaty 
exteasively used throughout the country. Address 


THE PHOSPHOR. BRONZE SMELTING CO. 
512 ARCH ST., PHILADELPHIA, PA 
Owners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor- Brouse in the United States, 
TELEGRAPH WIRE. TELEPHONE WIRE. 
WASHBURN & MOEN MANUFACTURING COMPANY. 


WORCESTER, MASS. 














ESTABLISHED 1831. CAPITAL $1,500,000. 
16 Cliff and 241 Pearl Street, New York. 
215 Lake Street, Chicago. 

This Company having giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, and especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticipating at an early day the greatdemand that would exist for that article, they have 
adopted and vig: A proved certain methods and appliances for the production of Telegraph as well 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
(In connection with the DOUBLE SIEMENS FURNACE). 

All Wire made by this Company for Telegraph or Telephone purposes is thoroughiy tested 
before shipping, with oe to Conductivity, Tensile and Torsion strength, as well as Elongation. 

Prices and terms for Telegra}sh or Telephone Wire—Plain, Oiled or Ge!vanized—given upou 


a a tion. 
B.—The qualities known as s extra Best (E. B. 8.) and Best | Best (B. B.) kept constantly i in stock. 








ARC LiCHTs. 


| 
| 





WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
are lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 


Number Number Nominal Horse-Power 
of Maehine. of Arc Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates. 
We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


By this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
opponents regarding them, which have been so industriously circulated of late, are false in every partie- 


THE BRUSH ELECTRIC CO. 
No. 379 Euclid Avenue, 
CLEVELAND - ‘ 


May 12, 1983. 
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Ww 
Bzrerecos. ORGANS. 
f Peres ACN S| 


v Price only $125 


Really worth $450 if com- 
makers’ 




















D2. Special bargains 
Son Organs and Pianofortes. 
| Send for midsummer price & 


HY CATALOGUE 


Noreat indncements offered, 
VISITGRS WELCOME 
free conch meets trains, five 
dollars allowed for traveling 
M expenses, whether you buy 
or not you are welcome any- 
aa way to visit the largest 
S32 Organ Works in existenee. 
fe Shipping one every 10 min- 
e ess or call upon 


DAMIEL F. BEATTY, WASHINGTON, NEW JERSEY. 


\\}) 
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LEGLANCHE BATTERY. 


(PATENTED ) 





—— —=— i — _ 
PRISM BATTERY, COMPLETE. 
Size of Jar 6 x 414 inches. 


GREAT TELEPHONE BATTERY. 


The Realization of 
SIMPLICITY AND EFFICIENCY 


In Electric Open Circuit Batteries. | 
Free from acid. Emits no odor. Does not get 
out of order. Lasts without renewal from six 
months to several years, according to use. 
ADOPTED AND USED BY THE 

American Bell Telephone Company. 

Metropolitan Saehene and Telegraph Com- 
pany. 

Western Union Telegraph Company. 

Gold and Stock Telegraph Company, with 
their battery telephones. 

And by ail the Telephone Companies and Ex- 
changes in the United States. 

The attention of the public is called to the new 
form of Leclanché Battery, in which the porous 
cell is dispensed with and for it substituted a 
pair of compressed Placques or Prisms, which 
are simply strapped to the Carbon (as shown in 
cut). The Prism Battery is more easily and 
cheaply cleaned and renewed than any other 
battery. eware of Infringements and 
Worthless Imitations. 

Every genuine Leclanche Battery has 
the words Pile-Leclanche stamped on the 
carbon head, jar and prisms. All others are 
spurious, 

‘** Prisms” and Porous Cell Batteries for sule in 
any quantity. Zine and Sal Ammoniac of 
superior quality. 

The Leclanche Battery Co. 
149 West 18th St., New York 





L. @. TILLOTSON & CO, Sole Agents 


Now. 5 & 7 DEY STRKET, N. Y. 


T. G. SELLEW, 


MANUFACTURER OF 


DESES, 
OFFICE AND LIBRARY FURNITURE, 





No. 111 Fulton St., New York. ff 


FINE CYLINDER AND ROLL DESKS. i 
Offices fitted up with Counters and Partitions. 


a, WAKEFIELD TELEPHONE SERVICE 
EARTH CLOSET. Without we ee eee Clear Ar- 
BEOLHS Nos. 14 and 12 Spiral Wire for long and short 


RS 


lines. 
American Spiral Telephone Wire Co., 
43 Milk St., Boston, Mags., U.S. 


JOS. J. WALTON, 


23 & 25 Dey St., N. Y. 


ir 


ra | 
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THE KERN 
$1.00. 





THEBESTESTPENFORTHELEASTESTMON EY. 











ER STYLOGRAPHIC PEN. 
$1.00. 


THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 
The flexible air tube attached to the needle extension gives a soft and delicate touch to the pen and a vibratory motion 


which keeps the ink in a constant state of 
the best. 
WORLD tor Book-keepers. 
ing to mounting, $1.25, $1.50 and $3.00. 


The difference in price depends alone upon the ornamentation. 
A perfect line always assured. 
Ask your stationer for them, orgend to 


agitation while writing and causing a perfect flow to the point. Our $1 00 pen equal to 
Our No. 5 RULING PEN is the BEST IN THE 


No blurring or blotting. Price $1.50. Other styles accord- 


THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 


r * THE KERNER.”’ 





(tS Beware of imitations. Ask fo 


THE BISHOP 


GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. ' 


SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 
America of 


PURE GUTTA-PERCHA INSULATED, 


SUBMARINE, SUBTERRANEAN AND 
AERIAL TELEGRAPH, TELEPHONE AND 
ELECTRICAL WIRES AND CABLES OF 
EVERY DESCRIPTION. 
Sole Licensees under the Simpson patent for 
the manufacture of Gutta-Percha Insulated 


Wires. Have constantly on hand 
and make to order 








GUTTA-PERCHA AND BALATA INSU-| 
LATED WIRES FOR ALL ELEC- | 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 
WIRES, 


FOR OFFICE, AERIAL, UNDERGROUND 
AND BATTERY USES. 


Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric Light and Gas Lighting 
Wires and Cables—Silk, Cotton and Fibre-cov- 
ered Copper Magnet Wires and German Silver | 
Resistance Wires—Medical, Switch and Tele- | 
phone Cords—Fiexibie Elevator Cables, etc., | 
G. P. Sheet for Cable Splices, and every descrip- | 
tion of pure | 


GUTTA-PERCHA GOODS. | 


OUR GOODS ARE FOR SALE BY 


L. G. TILLOTSON & CoO., 





5 and 7 Dey Street, New York. 
Send for Catalogue. 
ADDRESS COMMUNICATIONS: 
W. W. MARKS, Supt., 


420, 422, 424, 426 East Twenty-fifth St, 
Office at the Works. NEW YORK CITY 








AMERICAN ELECTRICAL 


MANUFACTURERS OF 
PATENT FINIiIisHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 
Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Encased 


Wire; Anti-Induction Aerial and Underground Cables, 
etc., etc. 


Office and Factory, 67 Stewart Street, Providence, R. I. 


EUGENE F. PHILLIPS, President. W. H. SAWYER, Secretary and Electrician 





QrNe. 
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other purposes 
summoning all 


DAVIS & WATTS, Baltimore, Md.. 


They wil ring on an 


PRICE, $4 EACH. 


We have a large number of second-hand Magneto Bells, wi & 
3 ° lls, without th , 
switch or connections, for sale at extremely ioe ices, 4 iat Se 'Selgphawe 


These bells are admirably adapted for Stable, Hotel, Restaurant and many 


MAGNETO AND BATTERY 


where a call bell of any sort would be of service for signaling or WA 


kinds of employés, servants, etc. 


and Always Reliable. 


y length of line and give a clear and distinct sound 
THE GREAT ADVANTAGE in usi j is YOU CAN 
SIGNAL BACK in using such an instrument is, YOU CAN 


NO BATTERY 1S REQUIRED. 


No Skill Necessary to Set up or Operate Them, | 


DISCOUNT ON LARGE LoTS. & 


SIGNAL BELLS, 


We have a lot of these very handsome altered Telephon 


Bells, and will sell them at less than cost of manufacture. 





They are wound to 30 ohms resistance; silk.covered wire 
nickel-plated bell, 314 inches diameter, and working parts 


covered with nickel-plate case. 
RET Ce oO re ne $1.75 each. 


160 * 


é 


MONE io 5 0'5'0.0:k 6 nd 040 ake 


WORTH TWO ORDINARY BOX BELLS AT TWICE 
THE PRICE. 


Manufacturers and Dealers in all kinds of 


ELECTRICAL AND TELEPHONE 
QUOTATIONS PROMPTLY AND CHEERFULLY FURNISHED. 


INSTRUMENTS AND SUPPLIES. 
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‘or private lines, Latest, best; a.ways reli- 
able; work 2 mi‘es on cab/e-wire. Illus, Cir- 
‘“iarsiree. Ho.comb & Vo.,( lteveland, O. 


ELECTRO-MAGNETS. 


ELE HONES! 
bist Jf 





ELEMENTS OF CONSTRUCTION, with 
numerous formulas and examples, showing the best 
methods of construction and grouping of ceils. 8vo, 
cloth, 75 cents. Postage prepaid. 

KR. & F, N. SPON, 35 “Murray St., N. Y. 
—__——~»- itete! 2 


ei 





Short-Hand Writing 
thorough] taught by 
mail. situations pro 
cured all pupils when 
thoroughly competent. 
First-class stenographers 
furnished raliroad offic 
jails without charge for 
amy services Corres 
B pondence s ticited. Cali 
Bxraphs sold. Special in 
, ducements offe ed opera- 
tors ane railroad officers 
- Send for COLL:«GkE RK 

PORTER and calizraph circulars to W. G. CHAFFEE, 
Oswego, N. Y. 


THE ANSONIA 


BRASS & COPPER CO, 


MANUFACTURERS OF 


Pare Electric Copper Wire, 


For Magnets, Telephones, Electric Lights, 
&e. 

With H. Splitdorf’s Patented Liquid Insula- 

tion, covered with Cotton or Silk. 


—— =—SsoT 








WIRE. 


FIREPROOF HOUSE AND OFFICE WIRE FOR 
* IN-DOOR USE IN ELECTRIC LIGHTING. 
Wrought Metal Gengs, for Annunciators, 
Telephones, &c. 
ZINO RODS, BATTERY COPPER, &c. 
No. 19 and 21 Cliff *t.. NEW YORK 


THE 


AW BATTERY 


Vy = 


£ . 
AHERN OHI 


“ul 





SHORTHAND AT YOUR HOMES. | 


COMPLETE INSTRUCTION in highest grade 
$20, and satisfaction assured in every respect, 


ESTABLISHED 1859. 
PLATIN GLASS CoO. 
Send 10 ~ BLTE go A U M . OFFICE AND SAMPLE ROOMS, 


4837 Germantown Ave., Philadelphia, Pa, | H M RAYNOR No. 17 MURRAY ST. N. WY. 
s s } 


rece ! 
| REPRESENTED BY 


BOSTON AND SANDWICH 

















The Celebrated Bly Artificial Legs and Arms, | 25 BOND STREET. Ne 
Pronounced ~ 
FIRST BEST 
in U. 8S. Gov- 
ernment com- 
petitive ex- 
amination. 


C. E. L, BRINKERHOFF. 


THE ico BLBCTRIG MOTOR 


w York. 











Adopted by = For FAMILY sewing- THE ANT MATIC RATTERY 
mason of \Em = nachines;dental,jewelers’ 
gia, South and watchmakers’ lathes, 


Carolina and 
Louisiana. 
Recommend - 


— fans, etc., ete. Motor, 
with automatic battery 


ed by the most and complete outfit for 
emivent sur ' FAMILY sewing-mach- 
geons, ines, $85.00 to $40.00, 

Crutches SEWING-MACHINE ATTACHMENT. © 6: ’ PAs qAL Te dL 
at various Dc uble Induction Motors, Dynamo Machines, Automatic Batteries, [ij a “Wy \Iy| 
prices. Ex,erimental Apparatus, etc. In writiog for illustrated catalogue, #7] 

Send for give street and number. 





THE ELECTRO DYNAMIC CO., 


Free Pamphlet 
GEO. RB. FULLER, Suc’rto Dr. D. BLY Rochester N.Y | 19 E. 15th St., New York. 121 South Third St., Philadelphia. 








ATLAS POWDER. 


(A NITRO-GLYCERINE COMPOUND.) 


The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 
safest to handle and transport under all conditions. 

Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. . 

For sale in all sections of the country by the authorized Agents of 


E. 1. DUPONT DE NEMOURS & CO LAFLIN & RAND POWDER (C0., HAZARD POWDER CO 


WILMINGTON, DEL. NEW YORK. NEW YORK, 


Manufactured by the REPAUNO CHEMICAL CO.,, SO sie Soiireprepnta. 








Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities 

Telegraph Wire on short notice. The ¥ 
Belgian system of rolling long lengths 


wire rods, and improved methods of @&# 





galvanizing, were first introduced in the @ a= == —— oe pn eee ; 
i Hass van OFFICE & WAREHOUSE £ 
WORKS NY | 


United States at these works. It insures 


iy, 
—— g i \ 
WHIGHESE  ecTRICAL 








the production of wire with few joints 





and with a thick coating of zinc. 
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SIZR OVER ALL, 714 X 454 INCHES. 


PATENTED. 


THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


SUPPLANTING ALL OTHERS 


With its introduction, Battery Trouble and 
Battery Expense become things of the past. Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others. 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. Noacids. No odors. Great recupe- 
rative power. Nothing to renew except the 
zinc and sal ammoniac; no porous cup, placque or 
prism, Fits the standard size battery-box. 

Send for Circular and Schedule of Prices. 


Single Cells, $1.25. 
Manufactured and for sale by the 


LAW TELEGRAPH COMPANY 
140 Fulton Street, New York. 





PREMIUM APPARATUS. 








ONLY $5.00. 


NOT THE CHEAPEST, BUT GUARANTEED THE BEST. 





The PREMIUM APPARATUS AND OUTFIT 
comprises the famous “NEW GIANT 
SOUNDER PERFECTED,” and the “NEW 
CURVED KEY,” placed upon a splendidly 
polished base, with a cell of Callaud Bat- 
| tery, Chemicals, Office Wire, etc., for $5, 
when the money accompanies the order. 












These instruments are the exact size and 
: form of those upon which we received the 
E highest award at the late Centennial Ex- 
& hibition over all competitors. Everything 
~ reliable, and so guaranteed, or money 
refunded. 





Since the introduction of the ‘‘ Premium 
Instruments we have sold thousands of them, 
and in every instance they have given entire 
satisfaction, whether used for home prac- 
tice or for actual work on lines from 1 to 
20 miles in length. 


PRICE, COMPLETE OUTFIT, $5.00. INSTRUMENT WITHOUT epg coke el = 
wi er wires for lines of one to 15 miles, $§.003 Cel) of Battery, Complete, 80 cents: Premium Sounder, Separate base 
Feb a tay gg tA Base, $1.75; Premium Apparatus, Key and Sounder entirely Nickel plated without battery, $5.20 
Complete Nickel-plated Instrument, with battery and outfit, $6.00 Sounder, Separate Base, $3.25; Key, $2.00, Money in aerenee, 
Instruments without battery, sent by mai!. 55 centsextra. Battery jars cannot be sent by mail. All orders will receive our prompt and careful 
attention. To prevent delay in shipment, full shipping instructions with town, county and State should be given. Remittances should be 
made by P. O., money order, registered jetter, draft or express, which will insure safe delivery. Send for catalogues and circulars before 


ss PARTRICE & CARTER, 


(ESTABLISHED 1867). 


MANUFACTURERS OF TELEGRAPH INSTRUMENTS AND SUPPLIES, 





WituiaM A. CHILDS, Manager’ 
Faank Saw, Engineer, 





No, 114 South Second Street, Philadelphia, 
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